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LETTER OF TRANSMITTAL. 


Unitep States DEPARTMENT OF AGRICULTURE, 
Forrest SERVICE, 
Washington, D. C., January 11, 1911. 
Sir: I have the honor to transmit herewith a manuscript entitled 
“EKucalypts in Florida,’ by Raphael Zon, Chief of Silvics, and 
John M. Briscoe, Forest Assistant, and to recommend its publication 
as Bulletin 87 of the Forest Service. The five plates and one text 
figure accompanying the manuscript are necessary for its proper 
illustration. 
Respectfully, Henry 8. GRAVES, 
Forester. 
Hon. James Witson, 
Secretary of Agriculture. 


CO Ne Nels: 


Suitability of Florida to eucalyptus culture.......... 


Where eucalypts have been grown 
Comciiioneumekloridapeesere sets ees eer 
Glam aCemere secre Ge ei OM we NC e ust). 
Moposraphy tame sollcves stele oe 


Early introduction of eucalypts into Florida.......-.. 
Species of eucalypts now growing in Florida....-..._- 


urcalas ot uUsicltmodOras. cass 4s sen | Welt: 
ue ally sous CORMUMA = eiss Nt Stone). ago 
IDTTCAINAOUUIS Glee soso aas oes Gon See Ee ennar ome Hse 
acai tus;cloloultssse: Sys pee Be es ae, 


ucakyO Gus, SUTIN eee eke ae ea 
IDUICA NA OWLS WINE Bs eensesesa4 os e56 UL eb ee Oeeoe 


IDaCAlby NUS Holy nme 55/2 55k eee soko coe 
ucalysouusmre similera sas 5) 9 pene oes eer 
iRucalypewsmobustasc i. sti. . os Ss 8s sey. 


ucallyotusostratanesssena. See ee a mee 
urCalliv UU SHE UCISet Su ceees Oe NOR SUN ie) 


LD OU CE NVA OU DIS) (SB Nessalee ys ene as Te ate key ee et aa 
Bucalypeusisidieroplloia. vase 7 ee 


Hucalywrusiterewicornis. 4/80 se haji ok lee 
DCA OuIS \WAlUIIA WIS 65 BUA eal ose ao oeouecuee ss 


MP CCLES SULA lemon VATIOUSISICESi2 4 Gone. Ost ee dean eee ce Lee ee eee 
Heasibility of commercial planting undetermined 2...2......1.2.2.4...-8.. 2. 


Methods of planting most suited to Florida conditions.....................---- 
VATS TAPE Ol SCE CMM Mae ee none Na Re Oni he ae el eI 


dime voruplambim omar see wages eee hn 
piel clepo aia bia ee meyer re ep OP ee ait acy 


Preparation of the planting site............... 


Planting 
RS OCU INR ee na a ON cn 
PACET ANY SC TIN Cra treyae ape ce a elie eteeere GN gage el alan 
ASPB ISTO Ga A Pate bh Lee iT Meo Me ca ge 
Cost ol plambine ene mee ee Caw EE Ue intone’ 


Other eucalypts which may be suitable to Florida.... 


ILLUSTRATIONS: 


PLATES. 
Page. 
Puate I. Eleven-year-old windbreak of red mahogany................-- Frontispiece. 
Il. Fig. 1—Jarrah. Sprout irom stump of tree killed back by frost; 
Eustis. Fig.2—Swamp mahogany. Sprout from stump of tree 
repeatedly killed back by frost; St. Augustine----_...-.--.------ 12 
Ill. Fig. 1—Eighteen-year-old red mahogany never injured by frost; 
Seven Oaks, near Clearwater. Fig. 2—Closer view of the same 


IV. Fig. 1—Twenty-year-old swamp mahogany. Sprouts from stump ot. 
tree killed back by frost; Seven Oaks, near Clearwater. Fig.2.— 


Sprouts of swamp mahogany; Eustis--------....-.-------------- 2+ 
V. Fig. 1—Twenty-year-old red gum; Sutherland. Fig. 2—Sixteen- 
year-old red gum killed back by frost; Eustis----..---...--------- 24 


TEXT FIGURE. 


Fie. 1. Map of Florida, showing approximately the area climatically adapted 
to ecuealypie:. 2.226.225.2022 =. 52 2 e ee eee ee ee ll 
6 


EUCALYPTS IN FLORIDA. 


SUITABILITY OF FLORIDA TO EUCALYPTUS CULTURE. 


The successful growing of eucalypts in southern California has 
raised the question whether these trees can be grown in other por- 
tions of the southern United States where climatic conditions may be 
favorable. Next to southern California, Florida promises most for 
the growing of this genus. 

In January, 1910, the Forest Service began an investigation to 
learn. what species of eucalypts might be successfully grown in the 
different sections of that State. The first step of this investigation 
consisted chiefly in finding as many as possible of the eucalyptus 
trees planted in the State and determining their botanical identity, 
their rapidity of growth, and their frost hardiness. 

Sixteen species of eucalypts were found growing with varying 
degrees of success at 27 different places in Florida. 

The results of this preliminary study prove that certain eucalypts 
are climatically well suited to the southern part of Florida. Just 
how profitable they may be in commercial plantations is vet to be de- 
termined by actual trial. To make this trial the Forest Service, in 
cooperation with the State and with several boards of trade in Florida, 
is undertaking experimental plantations of eucalypts on a scale 
much larger than has hitherto been attempted. Until conclusive re- 
sults are obtained from this investigation, any commercial planting 
of eucalypts by individuals should be made cautiously, and only 
after a close study of the climatic and soil requirements of the species 
planted. 


WHERE EUCALYPTS HAVE BEEN GROWN. 


The eucalypts are natives of Australia and Tasmania. They are 
broad-leaved, evergreen trees belonging to the family Myrtace. 
Their name is derived from two Greek words meaning “ well con- 
cealed,” and was given to this genus by the French botanist, l’Heritier, 
who discovered it in Tasmania in 1788, because the flowers, when 1m- 
mature, are well hidden under a lid or cap. The first species dis- 
covered by l’Heritier was Hucalyptus obliqua. Since then several 
hundred species have been described. 

From their native home they have been introduced into a number 
of other countries where the climatic conditions were more or less 
suited to their growth. They have been successfully planted in the 
Mediterranean region, as in southern France, on the island of 
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Corsica, and in Algeria; they have been planted on denuded moun- 
tain slopes near the sea in Spain and Portugal; and in Italy, par- 
ticularly near Rome and Naples, they have been used for lowering 
the water table in swampy soils. In America some of the eucalypts 
have been introduced into California, where they have changed the 
entire landscape of the southern part of that State and have proved 
of benefit in furnishing quickly a large amount of fuel wood, timber 
for ties, posts, and similar uses. Eucalpyts have been planted to a 
small extent in Arizona, Florida, and Texas. In Cuba and Hawaii 
there are large plantations of eucalypts, and they have been exten- 
sively planted in South America, particularly in Brazil. 

As a general rule, the commercial species of eucalypts may be in- 
troduced into any region in which citrus fruits and the olive will 
grow in the open. They apparently do best in a climate which per- 
mits of a distinct period of vegetative rest during the year, and are 
capable of withstanding temperature below freezing if the period of 
the low temperature is not long sustained and if it is coincident with 
the period of vegetative rest. The decisive factor is temperature— 
not the average temperature, but the absolute maximum and mini- 
mum temperatures—extremes in either of which are apt to prove 
fatal. Precipitation is of less importance, since the tree thrives in 
regions that have an average annual precipitation of less than 18 
inches, and in regions in which the annual rainfall is more than 70 
inches. 


CONDITIONS IN FLORIDA. 


A comparison of the climatic conditions which prevail in Aus- 
tralia, the native home of the eucalyptus, and in regions in which 
eucalypts have been successfully introduced, with those in Florida 
brings out the fact that while the climate of southern Florida, on the 
whole, is well adapted to the growing of eucalypts, there are certain 
peculiar conditions which must be taken into account in the selec- 
tion of the species and methods of cultivation. 


CLIMATE. 


TABLE 1.—Comparison of climate of regions in which eucdalypts are grown. 


Average Average a. 
of absolute | of absolute ee 
Location. maximum | minimum precipi- 
tempera- | tempera- ie ee 
tures. tures. 5 
. CoA “Ob Inches. 
Brazil (Sao Paulo) (average for 1905-1908)...........-.....---------- 96.8 30.0 | 71.3 
PASTAS Gren 1a os oes Fs hs ate eet 114.2 25.5 | 31.3 
Souther California (eucalyptus zone) .<-------2.- -422--25---2--- = 108. 6 | 21.0 | 18.9 
Southern Florida (below the twenty-ninth parallel)...-.-......-.----- 98.0 PA | 54.1 
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TABLE 2.—Comparison of climate of Australia and Florida. 


AUSTRALIA (EUCALYPTUS REGION). 


Average Average 


of absolute | of absolute pv elage 
Location. maximum | minimum raoinie 
tempera- | tempera- Lae eo 
tures. tures. i 
cai oF. Inches. 
@rTfeens amie aay enia ie eanee serach ARR Wee (Ne He NTRS Uy Ped Jie, aR Uy a 110.1 26.8 56. 03 
ENKC Wat S OUI EAE LOG eee rie ns eee tpli alla eek ee Sack Rea NEU arabe nL eel Bs pe A A Sere ae 115.2 116.0 32.76 
IVANOV OTT Ae erratic pal sie a ae re ete opt ee RENAL CRUMP NACI ES OV cero eie ata eG 116.6 26. 4 27.28 
SOM wAUIS Gralliaysrs ee et ae RENTER sie Se Ne pun ine IW REA Nya LL Ss Cone 114.1 25.9 17. 68 
IVVKES GRACUIS GIT ays ees ar oe eee LO ret meer rear RARE ae CI Ee AB Sasa 115.0 32.5 22.55 


VEDI ES Ite Bea ad cal CE, SAR a mPa ea tay EL a UE ata 104 16 49.6 
ANE OT aa es irs staan ve ate gety eg ts bc A les NES Reg Ot SMEs oc en ery eR 96 19 53.1 
1 BREW PON, Sesser se RU vA aN pea eA 100 18 54.5 
LOCOS PB INU EN SSBC SSRs 9 le NTA ae hace lt a Sar a ny ES noe) MRI a Ba 94 24 ie, 
Magma oe a USN MU AUN eee sa NM SL Ais ek ad pal ee TSN EE ee 96 29 58.3 


1 Except at 4,600 feet elevation=0.5°. 


This comparison shows that both the maximum and the minimum 
temperatures in Australia are higher than in Florida, and that the 
total annual rainfall in Florida is much greater than in any part of 
Australia. 

The greatest difference between the climates of Florida and of 
southern California, in the zones of the two States in which the cul- 
ture of eucalyptus is possible, isin the amount of precipitation and its | 
distribution throughout the year. This difference, however, affects 
the relative humidity of the air and therefore modifies the effect of 
the temperature upon vegetation. The differences may be summar- 
ized as follows: 

1. In southern California the maximum temperature is over 10° 
higher than it is in Florida, but the air is dry. Southern California, 
average maximum temperature, 108.6°; Florida, average maximum 
temperature, Be) ve 

2. The minimum temperatures are very cal the same. Southern 
California, average minimum temperature, 21°; Florida, average 
minimum temperature, 21.2°. | 

3. The average annual precipitation is much greater in Florida. 
Southern California, average annual precipitation, 18.9 inches; Flor- 
ida, average annual precipitation, 54.1 inches. 

4. The relative humidity is much greater in Florida. 

5. In southern California the rainy season comes in the winter 
months (December, January, and February), while in Florida the 
heaviest rainfall occurs in the summer months (June, July, and 
August), but the total precipitation is more evenly distributed 
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throughout the year than in southern California. In California 
during the three months of least rainfall in most cases less than 1 
inch is recorded, while in Florida the records show no case less than 
5.5 inches for a similar period. While California has distinct wet 
and dry seasons, and is in some places semiarid, Florida has a more 
uniform climate and less seasonal variation, and in the southern part 
at least is semitropical. 

6. In California the season of cold is longer and is fairly well 
defined. In Florida cold spells are spasmodic, and while they occur, 
as a rule, only during the three winter months (December, January, 
and February), yet the drop in temperature may be sudden, and may 
come just before or just after much higher temperature. 

7. Florida is, moreover, about 3 degrees south of the most southern 
part of California, and is in about the same latitude (30°) north of 
the Equator that South Australia, the native home of the eucalypt, 
is south. 

Of all the countries in which eucalyptus has been successfully in- 
troduced, the climate of southern Brazil comes closest to that of 
Florida. In that part of Brazil where eucalypts are raised on a 
commercial scale, and where meteorological observations have been 
carried on over a series of years, the average maximum temperature 
for the period from 1905 to 1908 was 96.8° F., very close to that of 
Florida. The average annual precipitation for the same period in 
Brazil gives 71.3 inches, more than in Florida and more than in any 
other countries where eucalypts are grown. The absolute minimum 
temperature in Brazil for the same period, however, is higher than 
in Australia, southern California, or Florida. Brazil, however, has 
this advantage over Florida, that it is free from the cold northern 
winds which often cause a sudden drop in temperature. 

In Brazil, as in Florida, the rainy season comes during the sum- 
mer, but there are distinct dry months during which very little or no 
rain falls. This fact, together with the higher minimum tempera- 
ture, creates conditions in Brazil more favorable for the growing of 
eucalypts than are found anywhere in California or Florida, and the 
growth of eucalypts is more rapid in South America. 

In Florida, then, there is no such well-marked period of vonbtative 
rest as is found in most other countries where eucalypts have been 
successfully cultivated, and only those species which can withstand a 
humid atmosphere and are able to resist frosts could be expected to 
do well. In the humid atmosphere which prevails in Florida, and 
with the less pronounced period of vegetative rest, freezing tempera- 
tures are likely to do greater damage to the trees than in regions in 
which the low temperatures occur only during the periods of rest. 


CULTURE. iba 


SUITABILITY OF FLORIDA TO EUCALYPTUS 
The region in Florida in which eucalypts can be successfully 
In some 


erown may thus be roughly defined as the orange belt. 
cases, and with some species of eucalypts, this range may be safely 
extended, but as a rule these trees should not be planted where frost 
makes the cultivation of the orange unprofitable. | 

This limits the potential climatic range for plantations of eu- 
calypts to that portion of the peninsula south of the twenty-ninth 


parallel of latitude, or to about 40 per cent of the total area of the 


State. 
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Vic. 1. Map of Florida, showing approximately the area climatically adapted to eucalypts. 


On the accompanying map (fig. 1) are indicated the areas which 
are climatically suited for growing certain species of eucalyptus. 
The lighter shading indicates the areas where the least. frost-sensitive 
species may be planted, while the most frost sensitive should not be 
planted outside of the area indicated by the darker shading. 
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TOPOGRAPHY AND SOIL. 


Most of the eucalypts need protection from wind. Their rapid 
growth and slender form make them especially subject to injuries 
from this source. In this respect, Florida is less favorably situated 
than Australia, California, or Brazil, which possess mountain ranges. 
Nowhere in Florida is the elevation more than 300 feet above sea 
level. Moreover, this elevation is attained only in the interior of the 
north and northwestern portions. Over two-fifths of the State lies 
but little above sea level, and there are large areas of swamp and saw- 
grass morass, of which the largest consolidated body is the Ever- 
glades. This low, flat country is surrounded on three sides by sea. 
This makes the climate almost insular and tends to lessen the ex- 
tremes of temperature, but, at the same time, exposes the land to wind 
on all sides. The probable damage to eucalyptus plantations from 
wind will have to be taken into account and counteracted, either by 
spacing closely or by staking the trees when they are young. 

The various species of eucalypts differ considerably in their soil 
requirements. Most of them, however, can thrive on light, sandy 
soils, provided they are deep and the water table is not too far from 
the surface. From the fact that sandy soils predominate, except 
in the Everglades, there are undoubtedly large areas which have a 
soil suitable for the growth of eucalypts. The adaptability of the 
different species to the various soils of Florida, such as coquina, 
heavy marl, and peat, can be determined only by experiment. Where 
the limestone rock is close to the surface, or where the sand is under- 
laid at no great depth with hardpan, the eucalypts may fail entirely 
or attain only a stunted growth. The hardpan, which is of fairly 
common occurrence, consists of a substratum of clay or very fine sand, 
the particles of which have been cemented together by deposits of 
oxides of iron. It is well-nigh impervious to moisture, and ordi- 
narily the roots of trees are unable to penetrate it unless it has been 
previously broken up. Wherever this hardpan exists it is sure to 
interfere more or less with the development of the trees; they will be 
apt to form a flat, spreading root system, as shown by wind-thrown 
pines in these localities. The timber now growing on the several 
soils may serve as a general indication of their suitability for 
eucalypts. 

In many places the ground water is very near the surface, and 
while this will not be disadvantageous to some species it will not 
prove beneficial to all. Some of them can not stand in water-soaked 
soil. Therefore great care must be taken to avoid locating planta- 
tions on situations where such adverse conditions exist. 

The only species, therefore, which can be safely tried in Florida 
are either those which can adapt themselves to light, sandy soils, or 
those which can stand superabundant soil moisture. 
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Bul. 87, Forest Service, U.S. Dept. of Agriculture. PLATE III. 


FiG. 1.—EIGHTEEN-YEAR-OLD RED MAHOGANY (EUCALYPTUS RESINIFERA) NEVER IN- 
JURED BY FROST. DIAMETER, 39.3 INCHES; HEIGHT, 80 FEET. SEVEN OAKS, 
NEAR CLEARWATER. 


Fig. 2.—CLOSER VIEW OF THE SAME TREE. 


EARLY INTRODUCTION OF EUCALYPTS INTO FLORIDA. te 


EARLY INTRODUCTION OF EUCALYPTS INTO FLORIDA. 


The date of the earliest plantation of eucalypts in Florida, so far 
as can be determined authentically, was 1878, when Rev. A. H. White 
planted some six or eight species at Georgiana, on Merritts Island. 

He obtained the seed from some Government department in Wash- 
— ington, possibly from the Patent Office, which at that time distributed 
seeds. 

Among the species which he tried were amygdalina, gonicalyx, 
marginata, melliodora, rostrata, and stuartiana. Of these there re- 
mains to-day only one tree, probably /. gonicalyx, which is over 2 
feet in diameter and has resisted the severe gales to which it is ex- 
posed, as well as the freeze of 1894-95. Up to 1893 EL. rostrata 
had made the best growth and was then over 70 feet high; but in 
that year, together with #. amygdalina, it was thrown in a heavy 
windstorm. : 

In the eighties some nurserymen, notably Reasoner Bros., at Oneco, 
and the American Exotic Nurseries, at Seven Oaks, near Clearwater, 
listed a number of eucalyptus species in their catalogues. ‘The species 
selected for planting in Florida were not made with any particular 
reference to climate or soil conditions. There was no experience as 
to the best time of planting nor the methods of handling the ex- 
tremely tender seedlings. Very few trees survived, and those which 
could be traced to these sources were chiefly in Manatee County. At 
Seven Oaks specimens of /’. resinifera and FE. robusta still exist. The 
FE. resinifera measured 39.3 inches in diameter at breast-height and 
was 80 feet high and only 18 years old at the time of this study. 
(See Pl. IIT.) 

The severe frost in the winter of 1894-95, which proved so dis- 
couraging to the orange growers, turned their attention to other 
crops. Among the alternatives which then suggested themselves, 
besides the production of garden truck, was the growing of eucalypts, 
and a large number of the eucalyptus trees now growing in Florida 
date from that suggestion. A peculiar coincidence in this connection 
is that at about the same time that the planting of eucalypts began to 
attract more attention, the local nurserymen practically discontinued 
the handling of eucalyptus stock. Possibly they were discouraged 
by the results of the frost, or found the stock more difficult to handle 
than ordinary nursery plants. 

_ Most of the eucalypts have been planted for ornament or for shade ; 
| in a few cases as windbreaks for citrus orchards. It is only recently 
that any attempt has been made to grow them for commercial pur- 
_ poses. The introduction was often brought about by people from 
| California, or from Australia, who happened to visit Florida, or to 
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make their home there, who suggested the possibility of growing 
eucalypts, or planted them themselves. A number of individual 
trees can be traced to some such source. 

In these desultory plantings there was haphazard selection of 
species and sites, and no care whatever was given the young trees 
after planting. The frost-sensitive /. robusta was planted as far 
north as St. Augustine in a dry situation on filled-in or “ made ” land, 
in spite of the fact that it is a tree which is especially well adapted 
to low, swampy localities, as its common name “swamp mahogany ” 
indicates; and the extremely frost-sensitive LZ’. citriodora was planted 
as far north as Eustis. 

On Mr. Sams’s place, Courtenay, Merritts Island, there is a very 
good windbreak of EL. resinifera. It consists of more than 200 
trees planted in a single row along the side of an orange grove. The 
trees were about 11 years old at the time of examination, in January, 
1910, and measured from 12 to 24 inches in diameter, and from 45 to 
65 feet in height. These trees were raised in a seed bed in the open, 
from seed procured abroad. They seem to be well suited to the 
locality and are now bearing seed in abundance. Seed from these 
trees, germinated in a greenhouse at Washington, D. C., showed a 
high vitality and produced healthy seedlings, which were distributed 
for planting. (See Pl. 1.) 

In July, 1909, the Florida East Coast Railway Co. made an experi- 
mental plantation of about 3 acres near West Palm Beach, with a 
view. to growing eucalyptus for ties. The species planted were /. 
globulus, robusta, rudis, and teretecornis. ‘They were set out as seed- 
lings when from 8 to 12 inches high, in a low, wet situation, in a fair 
sandy soil which contained a high percentage of organic matter. 
Shortly after planting the ground was overflowed to a depth of sev- 
eral inches and remained under water for from six to eight weeks. In 
January, 1910, all except Z. globulus were doing well, and measured 
from 3 to 4 feet in height. The lower 12 or 18 inches of the stems 
had become lignified. The most damage had apparently been done 
by wind and the mechanical beating of the rain, since many of the 
young trees were bent over toward the southwest. The total failure 
was less than 5 per cent of the original number planted. 

St. Augustine is the most northern point at which eucalypts were 
found. Here there were only a few trees, and these were all of one 
species, #. robusta. All of them have been frequently frozen back 
and have made slow growth. Even farther south, at Eustis, where 
many eucalypts had been planted as shade trees, some of the species 
have been frozen back, notably /’. citriodora; some species, however, 
such as LH. robusta, rostrata, and viminalis, have not been seriously 
injured, though few of these antedate the frost of 1895. 
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The southern limit, so far as ascertained, was Cocoanut Grove, 
Dade County, on the east coast, and Naples, Lee County, on the west 
coast, though eucalypts could doubtless be grown to the southern ex- 
tremity of the State. There are many good specimens along the 
Gulf shore as far north as Tarpon Springs, as well asin the interior 
lake region at Avon Park, Seven Oaks, and elsewhere. | 
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In all there are now about 16 different species of eucalypts growing 
in Florida. These are given in Table 3. 


TABLE 3.—NSpecies and locations of eucalypts in Florida. 


Name of species.! Where growing. 

1. Eucalyptus citriodora (lemon gum).......-----.------------- Avon Park, Eustis, Indianola, Miami, 
St. Petersburg. 

2 DvcAahnowels Comune, OD) 5.55 56clacdecaacecocseeocoscuesoce Estero, Fort Myers. 

3. Eucalyptus crebra (narrow-leaved iron bark) ....--...-....-- Avon Park, Miami. 

4, Eucalyptus diversicolor (Karri).....................-....---- City Point. 

5. Eucalyptus globulus (blue gum)......................--.---- Avon Park, Estero, Fort Myers, 
Tampa, West Palm Beach. 

6. Eucalyptus gunnii (cider eucalypt)............------.------- Avon Park. 

Uo WiDCAlYOULIS mags ANTE, (eign) 6 oo So oooccoceaoeroace obese Estero, Eustis, Fort Myers. 

8. Eucalyptus polyanthema (Australian beech)..............-- Fort Myers. 

9. Eucalyptus resinifera (red mahogany)...........----..------ Courtenay, Fort Myers, Indianola, 
and Seven Oaks, near Clearwater. 

10. Eucalyptus robusta (Swamp mahogany)...........--.------- Avon Park, Bradentown, Daytona, 
Estero, Eustis, Fort Myers, Miami, 
Punta Gorda, Seven Oaks, St. Au- 
gustine. 

IDLo ISCHIA ODS MORI CNC! Mtb) 55 espe ceossanouaodosouseHeuse Bradentown, Cocoanut Grove, Estero, 
Eustis, Fruitville, Fort Myers, Geor- 
giana, Miami, Punta Gorda, Suther- 
land, Tavares, West Palm Beach. 

12. Eucalyptus rudis (flooded gum)....................--------- Estero, West Palm Beach. 

13. Kucalyptus saligna (New South Wales blue gum)......._-.- Fruitville, Miami. 

14. Eucalyptus siderophloia (broad-leaved iron bark) ......-.-.- Bradentown. 

15. Eucalyptus tereticornis (gray gum)................--.-----.- Avon Park, Estero, Fort Myers. Mana- 
tee, St. Petersburg, Tampa, Tavares, 
West Palm Beach. 

16. Eucalyptus viminalis (manna gum) .......................- Avon Park, Eustis, Miami, Tampa. 


1 These have, with a few exceptions, been identified by Mr. George B. Sudworth, Dendrologist of the 
Forest Service, to whom fresh specimens were sent direct from the field. 


EUCALYPTUS CITRIODORA HOOKER (LEMON GUM). 


Eucalyptus citriodora has been planted in a number of places, both 
on the east and west coasts of Florida—at Eustis, Indianola, Merritts 
Island, Miami, Avon Park, and St. Petersburg. It is not free from 
frost injury except south of Palm Beach on the east coast and Fort 
Myers on the Gulf coast. At Eustis and Avon Park all the trees 
of this species were killed back to the ground by the freeze of 1895. 
The trees that grew up since sprouted from the stumps of the trees 
killed back at that time. At St. Petersburg, where the largest speci- 
men has been found, it had at one time been slightly frozen back by 
a temperature of 20°., A temperature of 23° F., following a warm 
spell, proved to be injurious to lemon gum. 
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The nine trees of this species which were measured in Florida gave 
the following results: 


TABLE 4.—Hucalyptus citriodora, in Florida. 


Average annual 
growth. 
Diameter Killed : 
Location. Age. | Height.| breast- back by pom: z Soil. 
high. Diameter} frost. Sh 
Height. | breast- 
high. 
Years.| Feet. Inches. Feet. Inches. SIPS 
Indianola !.___. 2 35 6 17.5 Bae [eres tentee tne | ere a Sandy. 
Miamie essen 4 40 4.4 10 eg ral ee yee eset siege Soe ee Low pine land. 
Avon Park!.... 5 55 10. 4 11 2 eal PANES eles 2 23 
DO see 5 30 8 6 TOM a CSee eee 223 
DOS 22. See 8 60 10 7.5 158.1) ’OSscbee 2 23 
Indianola 3.___. 11 40 13 3.6 121 | eee oe eal Bolan Ras Sandy. 
BUStIS ee ae 1 45 8 3 Su MCG Sas te| Seema Fairly good, sandy. 
St. Petersburg § 18 62 11.4 3.4 N Guile eee 20 | Poor white sand, 
deep, no _ hard- 
pan. 
Maa isn sees 3 18 2 6 GA INO Seton |e aaa Rocky 
1 Sprout. 2 After 80°. : 3 Seedling. 


Thus, while these trees were not always grown under the best 
conditions, some of them showed a growth in height of from 6 to 
17 feet a year and from 1} to 3 inches in diameter. It must be 
noted, however, that most of these trees, except, perhaps, those grown 
at Miami, were sprouts, and therefore their growth has been more 
rapid than trees grown from seedlings. 

This species has been found growing on poor, sandy, and rocky 
soil, but made its best growth on deep, sandy soil with the water 
table near the surface. 

It is one of the most delicate species and requires great care in 
handling in the nursery, both in the method of seeding and trans- 
planting. A sudden change in temperature when the seedlings are 
in pots often injures them to an extent that unfits them for trans- 
planting. 

The lemon-scented gum is one of the species recommended by 
Baron von Mueller for tropical climates. It is well adapted to the 
frostless coast region of Florida, where the temperature rarely falls 
much below the freezing point and the air is constantly humid. 
It prefers fresh but not moist soil. Under favorable conditions it 
makes rapid growth. It flourishes in Portuguese Africa, in Zanzi- 
bar, and in northern Brazil (Province of Azaras), where it attained 
a height of 75 feet and a diameter of 15.3 inches in 12 years. 

In the plantations of the Paulista Railway Co., of Brazil, near 
Sao Paulo, over 1,000 specimens of the lemon-scented gum at 4 years 
of age attained a height of over 40 feet and a diameter of 7.7 inches. 
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Those 8 years old attained a height of 33 feet and 5.8 to 6.4 inches 
in diameter. One specimen 5 years old had a height of nearly 50 
feet. 


EUCALYPTUS CORNUTA LABILL (YATE). 


Eucalyptus cornuta, or Yate, has been found growing in only two 
places in Florida—Fort Myers and Estero. These, however, are not 
the only places where Z’. cornuta can be grown. At these places the 
trees have never been injured by frost, which shows that they are 
able to withstand temperatures as low as 23° F. They are growing 
on poor, sandy soils with rock close to the surface, yet their growth, 
as given in the following table, was very rapid, and in one case 
reached 10 feet a year. 

While no specimens of Yate were found north of Estero and Fort 
Myers, it may be safely assumed that its range in Florida may be 
extended somewhat farther north, especially on the west coast. It 
is a species which is well adapted to a moist climate, such as Florida 
possesses, but should not be grown in localities where the tempera- 
ture may fall below 24° F. for any length of time. 

This tree will do best on moist soils, especially on rich, moist soils, 
and will endure much rain, but, as the specimens examined showed, it 
is fairly drought resistant and makes a fair growth even on poor, 
sandy soils. In its native home it occurs on limestone soils and will 
erow in greatly exposed situations. 


TABLE 5.—Hucalyptus cornuta in Florida. 


Average annual | 
growth. | 
re Diameter | Killed 
Location. Age. | Height.) breast- back by Tenge! x Soil. 
high. Diameter; frost. piure. 
Height. | breast- 
high. 
Years.| Feet. | Inches. Feet. Inches. 
IStGRO o/s 22 ie 3 30 5. 6 10. JU Vel SO hes orcas | i ees pertate Very poor, with 
rock close to sur- 
eetace. 
DOF eee a 3 20 4.0 6.7 TL AS32 |S Seek eal Seapets ae» Do. 
IDO aaee 4 30 5. 6 7.5 AD Asa Pe ES tA ee Nh oi Do. 
Dyes eae ae 4 32 U0 8.0 iseQ ps eae. ee Beteeaaes | Do. 
Fort Myers..... 4 32 5.6 8.0 As ee ee eters | Hardpan. 
ON aes 4 16 4.2 4.0 AAI Se eee erie Bente Do. 
USTOLO Scopes 5 30 5.7 6.0 ie a ee eens Ie a eset Very poor, with 
aes rock close to sur- 
face. 
Dose eee 5 35 8.8 7.0 Tell Waste pa se Delores Do. 
JD Yoyo See ee as 5 38 is 7.6 Dee fal aa ice ee popes mrefepal acs Do. 
POM see 5 40 Tests 8.0 IS eerste Jecc tc eeeee Do. 


EUCALYPTUS CREBRA MULL (NARROW-LEAVED IRONBARK). 


Eucalyptus crebra has been planted at Miami and at Avon Park. 
In neither of these places was it injured by frost, and it withstood 
temperatures as low as 20° F. At Miami, where it grows on thin soil 

79398°—Bull. 87—11——3 
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with an underlying limestone which comes very near the surface, it 
made rather poor growth, but at Avon Park on deep sandy soils it 
has done well and resisted all the cold weather for the last 10 years, 
cr a minimum temperature of about 20° F. 


TABLE 6.—Eucalyptus crebra in Florida. 


| 
| Average annual 
growth. 
| Diameter Killed 
Location. | Age. |Height.| breast- back by pre ae Soil. 
: | high. Diameter | frost. Ae: 
Height. | breast- 
high. 
| | 
5 | Years.| Feet. Inches. Feet. Inches. 
Mi ae 3 25 7.0 6.3 SE seece see A Wahl 2: Low pine land, 
rock near sur- 

| face. 

Subtropical | 6 | 20 4.5 38 Poy al Wage re ee hel epee eI Thin layer of soil. 

Garden, Mi- | | 
ami. 
DO eel 6 25 4.0 4.1 4 hil Roe soe Denese Limestone. 
Avon Park..... 8 35 12.6 3.0 1:39/ Noi ote | Se ae Sandy, deep. 
Doze eee 8 35 17.0 25 1877 |" Nozeocse Bee etae 2 | Do. 
Doses: a | 8 | 30 10. 5 | 3.0 loll Nona ee eee | Do. 
} 


Its occurrence at Miami and at Avon Park shows that EZ. crebra 
is adapted to a fairly wide range of climatic conditions. It may be 
possible that on suitable soils this species can be grown through the 
central lake region, probably as far north as Eustis, since it has been 
reported to withstand temperatures as low as 18°. For the present, 
however, it may not be advisable to extend its range beyond the 
localities where the temperature is apt to fall below 20° for any long 
period of time. 

The narrow-leaved ironbark is a tree of moderate size. It reaches 
a height of about 90 feet and a maximum diameter of about 3 feet. 
Its growth is most rapid during the first few years and becomes 
slower as the tree grows older. In Brazil, in plantations of the 
Paulista Railroad, trees of this species attained in five years a height 
of 25 feet and a diameter of about 3 inches. Trees 2 years old 
have a height of 4 feet. It grows on very poor soils, provided they 
are not moist or damp, but it can not withstand water in the ground. 


EUCALYPTUS GLOBULUS LABILL (BLUE GUM). 


Blue gum, possibly the best known species of eucalyptus, has been 
extensively planted in southern California and in practically every 
country into which eucalyptus has been introduced. As a matter ot 
fact, for 20 years it was the only species which was generally planted 
throughout the world, yet in Florida the blue gum has so far met 
with little success, though it was one of the first species tried. This 
failure may be traced in many cases directly to its being planted out- 
side of its climatic range. It is a tree which, for the first year, is 
especially sensitive to frost. Seedlings can scarcely endure tem- 
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peratures of 27°. At Fort Myers and Tampa they have been killed 
back by temperatures of 26°. This extreme sensitiveness to frost 
when young limits the species to a comparatively small area south of 
Fort Myers, unless young seedlings can be protected for a year or 
unless they are set out early in the spring, which will enable them to 
become sufficiently hardy by the next winter. 

Estero was the only place where blue gum was found in flourishing 
condition and unaffected by temperatures as low as 26°. There 
several specimens have grown as much as 9 feet a year during the first 
three years, and made a diameter growth of more than 1 inch a year 
on very poor soil, with rock close to the surface. 

Before any definite conclusion can be made with regard to the 
erowing of blue gum in Florida further planting is necessary within 
its climatic range. While the tree can grow in a variety of soils, 
except calcareous and brackish soils, experiences in Brazil and else- 
where have shown that it does best on deep, fresh soils. 

The most common complaint against blue gum in Florida is that 
it does not take root well and is frequently toppled over by the wind 
on account of its poorly developed root system. Eight specimens 
were measured, though a much larger number of trees were found 
growing throughout Florida. 


TABLE 7.—Hucalyptus globulus in Florida. 


Average annual 
growth. 
Diameter Killed 
Location. Age. | Height.) breast- back by em Soil. 
high. Diameter| frost. BUS: 
Height. | breast- 
high. 
Years.| Feet. Inches. Feet. Inches. oIR, 

SUChOseces eee oe 3 27 3.9 9.0 aE Sin ln see ee 26 | Very poor soil with 
rock close to sur- 
face. 

IDOS cesses 3 28 3.0 9.3 DL 3( 0) [es ok ens See ee Do. 
Avon Park!. 3 35 Gall 8.8 MER Onesie elie res oy 1. 
WSWMOaccsosados 4 30 4.7 Wo 8 TUS ca ER TSS ceca er eee Do. 

DOR eae 5 25 4.8 5.0 NSCOR ane eH peek Do. 
Fort Myers..... 6 22 3.0 a7 6) | SEES Sasbe 26 

IDO Seas 6 22 4.5 3.7 Sh XeSieees 26 
ampaeeeeeeeee 22 37 10. 5 ed Ficay ll hca (tol een el Pn ere 
VV ACS Geesere bere vg i rcraves | eeepc rer ege te eter enn eae et opal | eae sal bane ae Ew LN Mie pe i es ae Sandy. 

Beach.? 
1 Sprout. 2 Seedling. 


EUCALYPTUS GUNNII HOOKER (CIDER EUCALYPT). 


Only one specimen of the cider eucalypt was found, and this was 
at Avon Park. It withstood a temperature of 22° without the least 
injury. It is planted on deep, sandy soil, and during the nine years 
made an average height growth of about 7 feet a year. This species 
can probably be planted as far north as Eustis, since it has proved to 
be frost-hardy in many other places where it has been grown. Thus, 
at Canterbury, New Zealand, this species has been grown success- 
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fully, though the temperature there frequently falls as low as 20° F. 
According to Sahut it 1s a species well adapted to dry situations. 


TABLE 8.—LHucalyptus gunnii in Florida. 


Average annual 

growth. Mini 

Diameter Killed Be 

Location. Age. |Height.| breast- back by t ue Soil. 
high. Diameter | frost. Ce 

Height. | breast- Ure: 
high. 

Years.| Feet. Inches. Feet. Inches. Swit 

Avon Park..... 9 62 22.4 6.9 WD) | IN@sssese 20-22 | Sand, 15 to 20 feet 
deep. 


EUCALYPTUS MARGINATA SMITH (JARRAH). 


Only three specimens of Jarrah were found in Florida. These 
were at Eustis, Fort Myers, and Estero. At Eustis the specimen was 
killed back by frost, which shows that it is not frost-resistant. The 
stump, however, has thrown out sprouts which make a good growth. 
At Estero and Fort Myers the trees apparently did not suffer from 
frost. No specimens were found in the intervening areas between 
Kustis and Fort Myers and Estero, and therefore the northern limit 
of the species in Florida can not be determined with certainty. It 
is safe, however, to assume that this species 1s adapted only to those 
portions of Florida where the temperature rarely falls below 24° or 
25° KF. for any continuous period, since it is chiefly a tree of the 
Tropics, and in its native habitat the minimum temperature does not 
fall below 27° F.. (See Pl. II, fig. 1.) 

Its planting in Florida is of especial interest, since nowhere in the 
United States has it so far given any satisfactory results. It is pos- 
sible that this tree may find a more congenial home in Florida than 
in the Southwest, where the climate is more arid. It should not be 
planted in dry soils, but in fresh or even moist soils, provided they 
are well drained. ; 


TABLE 9.—Hucalyptus marginata in Florida. 


Average annual 
growth. 
Diameter Killed 
Location. Age. |Height.| breast- back by Tener: Soil. 
high. Diameter] frost. pais 
Height. | breast- 
high. 
Years.| Feet. Inches. Feet. Inches. 
Steno: secec ee 3 8 Deb Dei On Dv NOWN = Sale eae ee Very poor, with 
y rocks close to sur- 
: face. 
Fort Myers.....| (?) 18 54 8.3 4.2 AG || INOS Se eee ance Hardpan. 
IUSTIS AEA eee Ale ene 42 SHOE Steck Ree ete iS ADUMUileee Sees Sandy, good. 
not re- 
cently. 
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EUCALYPTUS POLYANTHEMA SCHAUER (AUSTRALIAN BEECH). 


Only one specimen was identified as Lucalyptus polyanthema, and 
this was a small tree about 4 years old on Mr. Thomas A. Edison’s 
place at Fort Myers. It was planted in poor gray sand over hard- 
pan and was not doing well: In California and Arizona it has 
proved one of the most resistant trees to extremes of both cold and 
heat, and it can probably be grown in all portions of southern Flor- 
ida, even as far north as Eustis. 


EUCALYPTUS RESINIFERA SMITH (RED MAHOGANY). 


The red or forest mahogany was found at four places—Indianola, 
Courtenay, on Merritts Island, Fort Myers, and Seven Oaks. 

It has proved exceptionally resistant to frost, having withstood 
temperatures of 19° without damage. The largest specimen of this 
species, and next to the largest eucalyptus tree in the State, was at 
Seven Oaks. It was planted in 1892, and in January, 1910, meas- 
ured 39.3 inches in diameter breast-high and 80 feet in height. The 
bole forks at about 8 feet from the ground into three stout branches. 
It is growing on poor, deep, white sand, with the water table at 
about 8 feet from the surface. Hucalyptus resinifera is a tree of 
rapid growth, depending very little on the nature of the soil in 
which it is planted, and very resistant to drought. 


Seven trees were measured, though at Courtenay alone there must 
be nearly 200 trees. (See Pl. L.) 


TABLE 10.—Hucalyptus resinifera in Florida. 


Average annual 
growth. 
Diameter Killed 
Loeation. Age. |Height.| breast- back by yee a Soil. 
=y high. Diameter) frost. OOS 
Height. | breast- 
high. 
Venns:)\ Feet: Inches. Feet. Inches. 2th 
Indianola...... 4 18 2.0 An) PO | IN@s.255- 25-26 | Hummock land. 
Fort Myers!... 4 229 5.0 55 SLE IN Sen Ae peep ears eA | Hardpan. 
Doster Se 5 24 3.4 4.8 4 Tiss ee sets cae ae eee a Do. 
Indianola...--- 14 85 30.0 6.1 2 AW ANO} 8.522 18 | Poor sand. 
Owes Bae 14 80 34.0 XO OPA eye ASG ae ai Se Seca ea 
Courtenay 3___. 11 60 18.0 Be Ta OYA eye See eS Oe | Poor, sandy. 
Seven Oaks. ... 18 80 39.3 4,4 IISED WANS (Dae is a (eee Ss | Poor sand, white, 
| no hardpan. 
1 Sproul. 2 Topped. 3 One of the largest of 200 trees—a seedling. 


So far as can be ascertained from the data at hand, this species 
seems to be preeminently the tree for planting practically through- 
out the whole of the orange belt of Florida—from Merritts Island on 
the east and Tampa on the west and south. Experiments in Por- 
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tugal, Italy, and Spain and in the southwestern United States have 
shown that it can endure frosts of 23°, 21.2°, and 194° F., without 
danger, when they come singly, but not when they come near to- 
gether or last long. 

It will grow on a great variety of soils—clayey, chalky, stony, 
limestone, granite, sandy, dry, fresh, or moist. It does well on ex- 
posed situations, because the branches are not easily broken. One 
situation which it can not stand, however, is a swamp with stagnant 
water. It grows most rapidly, of course, on fertile soils, light and 
moist, but it adapts itself very well to poor soils, and even to arid 
souls. In Australia it is most abundant on hard, close-packed hil- 
locks, on gravel, and on sandy beaches. In Chile, where this species 
has been grown with great success, it made the following growth on 
moderately good and well-watered soils: 


TABLE 11.—EHucalyptus resinifera in Chile. 


ri 
| 


| Age. | Height. | Diameter. 
vores | 

Years. | Feet. | Inches. 
23- 33 3.1- 3.0 
LOr 56- 66 | 7.8 9.8 
| 15 | 98-115 17. 5-19. 5 
| 20 | 115-125 25. 4-27.3 


EUCALYPTUS ROBUSTA SMITH (SWAMP MAHOGANY). 


The swamp mahogany was found in more places than any other 
species except Hucalyptus rostrata. From St. Augustine to Miami 
and from Eustis to Estero it has been planted as a shade tree, for 
which purpose its pleasing, symmetrical form, spreading habit, and 
large, showy flowers make it exceptionally suitable. 

At St. Augustine, Eustis, and Daytona these trees have been killed 
back by frost at temperatures of 23° and lower, but, as is usual with 
most species of this genus, even if frozen down to the ground it 
recovers and sends up sprouts which make rapid growth. The 
swamp mahogany must, however, be classed with species very sensi- 
tive to frost, and can be safely planted only where the temperature 
never falls below 25° or 24° F. The largest tree measured was at 
Punta Gorda, where a specimen 24.3 inches in diameter and 55 feet 
in height was said to be 15 vears old. At Fort Myers, especially 
during the first years, this species showed a remarkably rapid growth, 
and in some cases it amounted to from 10 to 14.5 feet a year. A num- 
ber of the trees, scarcely 3 years old, bore flowers in profusion. Far- 
ther north, where the climatic conditions were less favorable to it, 
the trees often did not grow more than 2 feet a year. 
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TABLE 12.—Hucdlyptus robusta in Florida. 


Average annual 
growth. 
Diameter! _ 
Location. Age. Height.| breast- 

high. Diameter 

Height. | breast- 

high 

Years. Feet. Inches. Feet. Inches. 

Fort Myers..--.- 1 a 3.0 14.5 2.6 

IDOne aes 1k 17 3.0 14.5 2.6 

1D) OF eee 24 23 3.0 10. 2 33 

Domes en Qt 23 4.0 10. 2 | 1.8 

Daytona!...... 3 18 3.0 | 6.0 1.0 

IDO ee Sees 3 15 20) 5.0 ad 

EISTCnOM eee ere 5 25 5.1 | 5.0 1.0 

IDO) Sea 5 28 5. 8 | 5.6 ey, 

Avon Park!.... 5 23 8.8 4.6 1.8 

MBB SoS else a 30 10. 0 4.3 1.4 

St. Augustine!. 13 40 8.4 RS 6 

1D OH aus 13 37 9.5 A2E8 so 

IDO Season se 13 25 8.3 1.9 .6 
Bradentown.. Oy ile} 32 IS 2.5 a8) 

Fort Myers....- 13 65 17.8 5.0 1.4 

Punta Gorda... 13 50 19. 6 3.8 iW 

IDO nse Seeeae 14 55 24. 3 3.9 Io 

1D Xo eS nate eae 14 48 17.0 3. 4 Woz 

DOs se 14 50 19. 6 3.6 1.4 

1D) OWE See es 14 60 16. 6 4.3 Pe, 

DOs Ae eee 14 40 WP a 2.9 9 

ID Oj nye 14 42 ils 7 3.0 .8 

DOS See: 14 52 16.3 Gh Uf ey, 

Seven Oaks!1... 20 53 15.9 3h ile i 
St. Augustine! .|......._.. 25 {ap Onl acs steers eee aie ees ts ee 
TESSULS GTS ples eae | cic OU eae 45 PANG) lesa Meiners dinal hae este ease 
RuntarGordases|-eenee ese 35 gon Os eevee shares |e NE aL 
Win eyseant (S$) WllOs |eosssencce 25 GE Ob pepstas cee eae se et 

tropical Gar- 
dens. 


It was found erowing on 
sand underlaid with hardpan to rocky limestone. 
mens examined have been planted in soil suitable to the species, and 


many entirely outside of its climatic range. 
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Killed 
back by eae Soil. 
frost. ; 
ie 
INO ne re eater peace | Poorest land, 
i wey SehilGl- 
| hardpan 6 
| inches thick. 
ep Ne ee Sere mneecar Do. 

ee pag Sas ea | eee ale Hardpan at vary- 
ing depths 
from surface. 

sO cena pe Verb ape an Do. 

Ye@Si.. 22 18 

Mes ces: 18 

Noses eileen lise. Very poor with 
rock close to 
surface. 

SS CHRO es Sn eau se are Do. 

Ves seats 23 

pS RSW IS ee ae Low pine land, 
rock close toe 
surface. 

AYICS so ie 14 

Seda oe, Saas 28); Hardpan 6 

inches thick, 3 
feet from sur- 
| face. 

Sete yom eS ees Hardpan at vary- 
ing depths 
from surface. 

NSE es alle cence Sandy. 
IN (Oss © Sita ae aie tes Do. 
INTO es ea ee eee ee Do. 
INO as 30 ool eee tee ~ Do. 
UNO eye a ess eee Do. 
INDse soe laeaocse ssa Do. 
INO eel Baas ere Do. 
Bihe Re Orel a east Nera Do. 
Wiese 22 

BYCES teal eee Ee ie 

INOS eee a ere | Do. 

SPs eee ae | eo aT ae | Thin layer of soil; 
rocky lime- 
stone. 


1 Sprout. 


a variety of soils, ranging from gray 
None of the speci- 


The measurements 


therefore give only an approximate idea of what the species can do 


under suitable conditions. 


(See Pl. II, fig. 2, and Pl. V.) 


In the plantations of the Paulista Railroad Co., in Brazil, trees 
of this species attained in three years a height of 33 feet and 64 
inches in diameter; trees 4 years old, pisanted when only 12 inches 
high, had a height of from 52 to 56 feet and a diameter of 9.5 inches. 

While it grows on a variety of soils, it prefers low, wet situations, 
and does not do so well in deep, dry sand or where there is a hardpan 
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close to the surface. It may be recommended for planting in places 
where there is an abundance of moisture in the soil and in warm, 
swampy localities. In can be grown very near the sea in marshy - 
soil, and even on slightly brackish tracts, since the salt does not seem 
to be detrimental: but here it is subjected to windbreakage during 
heavy storms. It is very free from insect damage. 


EUCALYPTUS ROSTRATA SCHLECHT (RED GUM). 


The red gum is found at more places and in larger numbers than 
any other species in Florida; from Eustis, in the central part of the 
State, south along the east coast to Cocoanut Grove, and*on the west 
coast from Estero up as far north as Sutherland. The largest euca- 
lyptus tree in the State is a red gum. It is growing near Fruit- 
ville, and is now 24 years old and measures 80 feet in height and 49 
inches in diameter breast-high. 

The only places where this species suffered from frost were Eustis 
and Tavares. At both places the injury occurred when the trees were 
1 or 2 years old. At Tavares the seedling had been frozen back by 
a temperature of 19° immediately following a warm spell in 1895, 
but when cut to the ground it at once sprouted vigorously, and is now 
70 feet high and 21.1 inches in diameter breast-high. At Eustis this 
tree was killed back when 1 year old by a somewhat lower tempera- 
ture. This would indicate that trees of this species after they have 
passed the juvenile stage are fairly resistant to temperature as low 
asi 18? or 192 1. 

Trees at Punta Gorda have withstood, without any injury, tem- 
peratures of 22° and made an average growth of a little over 4.5 feet 
in height and 1.5 inches in diameter a year. They have withstood 
also the gales to which they are exposed, some of them being planted 
within 100 yards of the seacoast. (See Pl. V.) 

The trees were growing on a variety of soils—on poor sand, with 
hardpan or rock close to the surface, on limestone, and in one case 
at Estero on low ground subject to inundation. Since this species 
prefers low, humid situations, with a stiff but not impermeable soil, 
and grows well when inundated periodically, even where the water 
is somewhat brackish, the soils in which it was found growing in 
Florida were the least suitable to it. The growth which it made on 
those soils indicates, however, as experiments in France and Algeria 
also have shown, that it can grow well in dry situations. The frost 
hardiness of this species, its adaptability to moist soils, and the 
excellent quality of its wood, make it particularly worth considering 
fer planting on the large stretches of low-lying wet lands of Florida. 

It has now been sufficiently tried in Florida to justify planting it 
in localities where the temperature does not fall, for any long period, 
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below 22° F., and with proper protection of the seedlings even where 
the temperature falls as low as 20° F. 


Location. 


TABLE 13.—Hucalyptus rostrata in Florida. 


Age. 


Fort Myers...-. 
Estero 


Cocoanut Grove 


Bradentown....- 


Fort Myers..... 
Estero 2 


IDO) a ere 


Punta Gorda... 


Sutherland. ... 
Fruitville 
Georgiana 
West Palm 


ID OVS ees 
Subtropical Gar- 
dens, Miami. 


Years. 


Nie 


Noor ier) Ook eee 


12 


Height. 


Feet. 


1 Transplanted sucker. 


2 Sprout 


3 After warm spell. 


Diameter) 


breast- 
high. 


Inches. 


— 
WO GINO NWS 


ooo Moo orl 


Average annual | 
growth. | 
Killed |, : 
back by | /mPera Soil. 
Diameter frost. eae 
Height. | breast- | 
high. | 
Feet. Inches. I 

5.5 CO Gy seer Soe wa | aa Hardpan. 

8.0 Bel 3) | eles renee reer ce oe Very poor, with 
rocks close to sur- 
face. 

5. 0 os O1 | sie ope oie a ip ga eee Do. 

5. 8 Cpe des os Seppe tee toes re Se Do. 

8. 0 ES Ree eta ee a ie a ee: Do. 

10.0 De INO eG Sa ees ie 

2. 0 EMIS at ee Seal pe oO es oe Hardpan. 

8.3 PAN ieee vee NPs 2 eps Sted Hardpan, 2 feet 

| from surface. 

5. 8 TN ieee aera ie esas aia Do. 

6. 7 A et a etn, Sema tiga, kee Re Do. 

3.9 iO i Sees ene es | Poca elm aus Thin layer of soil; 
| rocky-like lime- 
| | . stone. . 

5.8 DESDE ANS ores: ia | Rahn |Hardpan, 2 feet 
| | thick, 6 feet from 
| | surface. 

6.5 230" None. 28 | Hard yellow sand, 
| | 10 feet from sur- 
| | face. 

4.8 DGD ee tree atlas Pete ne) | Do. 

a8, ETERS Pe Sips fers Aa A <i ee 

oD Is |Gagescvosalesseaee ees A eleyxohoriat 

i, 8} AR Mes 2250 | 14 | Limestone shell 
| rock 0’-8’, broken 

| up. : 

4.7 ASE YPES| sie 319 | Good hummock 
land, hardpan. 

4.3 PASE Si Ieee oe 

4.3 Tay SANG eysy Seca De 14 | Very poor, with 
rock close to sur- 

| face. 

4.3 Halt Giese ales eg eos Do. 

3.4 SOM aNieG he iewe We erat 

4.7 NS lisa cseteocet ZY Ol 23) selengoyornay 2. eer 
from surface. 

4.2 Des DIY 3 tts Ceaser AG Reale | 

3n3 DOs | NGCS Se 2 20 

2 353} YON eee itive erie Wate ay 0s 
Spey ae eee a a array. yal VOUT IVs 
LA SSN SON Te | eee as oN Do. 
25 Soe Soe all Bee eee en epee High pine land. 
ES eee PPR Men T orca nN eR Daly panes ah | Thin layer of soil; 
rocky-like lime- 
stone. 


4 Two feet from ground. 


> Probably taller. 


6 Seedling. 


EUCALYPTUS RUDIS ENDL. (FLOODED GUM). 


Height growth very short for diameter. 


The flooded gum is one of the species planted at the experimental 
plantation of the Florida East Coast Railway Co., at West: Palm 
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Beach. While it is too young here to draw any conclusions, yet it 
has withstood the long inundation to which it was subjected soon 
after planting and is now from 8 to 4 feet high and in vigorous con- 
dition. 

The only other locality where this tree was found was at the Kore- 
shan community, at Estero, where trees of this species 5 years old are 
growing on very poor, sandy soil with the underlying rock close to 
the surface. They have averaged 1.8 inches in diameter growth per 
annum. ‘Three trees measured give the following results: 


TABLE 14.—EZHucalyptus rudis in Florida. 


| Average annual 
growth. 
Diameter 
| Age. Height. breast- 
| high. Diameter 
Height. breast- 
high. 
Years. Feet. Inches. Feet. Inches 
5 42 8.7 8.4 eg 7 
5 40 9.3 8.0 1.9 
5 38 8.6 7.6 Bi 


Here the temperature seldom, if ever, falls as low as 24° F., and 
they have never been injured. However, the fact that in the South- 
west it has been one of the most resistant when exposed to great 
variations of heat and cold, from a maximum of 110° to 118° toa 
minimum of 15° to 18° F., shows that the planting range in Florida 
may be safely extended farther north. 

It may be planted on low, wet lands, which are subject to inunda- 
tion, as far north as Eustis and throughout the whole southern part 
of the State. In Australia it makes its best growth on low flats 
around swamps and along the banks of streams. It is not a very 
tall tree, seldom exceeding 80 feet in height, and is apt to be irregu- 
lar and sometimes even drooping in form. 


EUCALYPTUS SALIGNA SMITH (NEW SOUTH WALES BLUE GUM). 


Only two specimens were identified as H'ucalyptus saligna. One 
of these was a tree 23.4 inches in diameter and 73 feet in height, 
said to be about 25 years old.» It was growing at Fruitville on yellow 
sand such as is frequently chosen for orange groves, and there was an 
impermeable stratum some 12 feet from the surface. This tree had 
withstood temperatures of 22° F., and had never been seriously 
injured. 
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The other specimen was a small seedling at Miami, about 8 inches 
in diameter and 25 feet in height. This tree has been planted in an 
exposed situation and is bent and dwarfed by the wind. 

In its native home in New South Wales this species attains a height 
of 100 feet and a diameter of 6.5 feet. It prefers deep soil in warm 
coast regions and in the vicinity of rivers, and will not endure 
drought well. 

It is suitable for planting near Fort Myers and Miami and also in 
the Everglades region, particularly on low, wet, sandy soils. When 
planted close, it produces lofty, straight stems, but when isolated it 
is apt to take a low, branchy form. 


TABLE 15.—Hucalyptus saligna in Florida. 


Average annual 
growth. 
Diameter Killed 
Location. | Age. |Height.| breast- back by | Temtper- Soil. 
high. Diameter| frost. ; 
Height. | breast- 
high. 
Years.| Feet. | Inches. Feet. Inches. O18, 

Fruitville1..... (?)25 a 23.4 2.9 YON IN@seacoe 22 Herepan Be feet 
rom surface; or- 
ange land yel- 
low. 

Miter eine ial eee 25 | RO care Ma tere Matec eM eel tar ce 

1 Sprout. 2 Seedling. 


EUCALYPTUS SIDEROPHLOIA BENTHAM (BROAD-LEAVED IRON BARK ) : 


Only one specimen of this tree was found. This was planted at 
Bradentown about 10 years ago, and now measures 13.7 inches in 
diameter and 55 feet in height. It was in full bloom on February 16. 
It was never affected by frost, though the temperature must have 
fallen occasionally as low as 22°. The tree is in a flourishing condi- 
tion, although it is growing on dry soil. 

In California it has been reported to withstand temperatures of 
18° to 20° F. Since it was the only tree of this species that was 
found in Florida, it is not safe to draw any conclusions as to the 
adaptability of the species to that State. 

In its native habitat it is found chiefly in the mountains of New 
South Wales, where conditions are not at all similar to those in 
Tlorida. Under favorable conditions this iron bark reaches a height 
of 150 feet and a diameter of 4 feet in New South Wales and the 
southeast districts of Queensland. 
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TABLE 16.—Eucalyptus siderophloia in Florida. 


Average annual 


| 


| | growth. 
Diameter} | Killed | 
Location. | Age. fe siene BS breast- back by | pare | Soil. 
: | high. Diameter) frost. | 
| Height. | breast- | 
| high. | 
ae eee es 
| Years. | Feet. | Inches. | Feet. Inches 
Bradentown . 10 | 55 | 13.7 5.5 4 


EUCALYPTUS TERETICORNIS SMITH (GRAY GUM). 


Gray gum has been planted at quite a number of places, chiefly, 
however, along the west coast from St. Petersburg to Estero, and 
through the central lake region from Tavares to AG on Park. It is 
also being tried in the Florida East Coast Railway Co.’s plantation. 

One tree of this species at Avon Park has made the most rapid 
diameter growth of any eucalyptus measured in Florida, showing in 
§ years a total of 25.5 inches in diameter and 60 feet in height, or an 
average diameter growth of 2.8 inches. This tree is on sandy soil 
10 or 15 feet deep, with a stiff subsoil, and has withstood tempera- 
tures of 22° without being injured. It has made the best growth on 
deep, sandy soils, and young trees have even done well on soils under- 
laid at no great distance by rock or hardpan, and at St. Petersburg it 
has not been injured by temperatures of 20°, but this same species at 
Tampa was frozen back at 19° F., although not permanently injured. 

It is not particular as to soil, but prefers warm coast regions, and 
becomes stunted if grown on exposed, rocky situations. In dry, com- 
pact soil its development is not satisfactory, but on sandy soil, even 
though dry, its growth has been quite rapid, as is well demonstrated 
by the specimen at Avon Park. 

It is one of the most beautiful species, with its pyramidal form and 
straight bole. In its native habitat it is never found far from the 
coast, preferring low, humid flats around lakes or water courses, but 
never on saline situations. There it attains a height of from 100 to 
160 feet and a diameter of 6.5 feet at the base. The usual rate of 
erowth of this tree is about two-thirds that of blue gum. 

In Provence and Algeria it has grown well on low, marshy tracts 
where the soil is deep, and in Brazil on inundated soil where £. ros- 
trata could not be grown successfully. Here some of these trees 
planted by the Paulista Railway Co. in four years attained a diameter 
of 7.6 inches and a height of 40 to 50 feet. 

In California it is said to endure minimum temperatures of 15° to 
20° and to also withstand drought well. 
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TABLE 17.—EHucalyptus tereticornis in Florida. 


Average annual 
growth. 
Diameter Killed 
Location. | Age. |Height.| breast back by | Temipera- Soil. 
; high. Diameter} frost. ; 
Height. | breast 
high. 
Years.| Feet. | Inches. Feet. Inches. lientcsoseae 
BEstero:....55----- 3 25 4.4 8.3 I Sry MNS tans (Tee ay Pe ee .-| Very poor with 
: rocks close to sur- 
face. 

Fort Myers...-- 4 30 4.3 7.5 TESTS ee eS eae ea eR An Poor sand, hard- 
pan close to sur- 

face. 

Misterom. S255 22 - 4 28 4.4 7.0 Tess tf alps othe |e ra a Very poor with 
rocks close to sur- 
face. 

Fort Myers..-.- 4 20 3.6 5.0 OB ates ki Seas Par see ie Hardpan at vary- 
ing depths from 
the surface. 

DOM Saas: 4 25 4.9 6.3 Hel ees eters eee teecrse ayn! Do. 
IDO eases 4 30 6.0 Uo) BIB Gayle cia nal are ae Bees Do. 
IB XO} os eee ae 6 37 9.0 6. 2 NE ees ete eal (ieee Shea Hardpan. 

St. Petersburg .| (?) 6 33 il 7 Bint 0 NOssseSe 120 

Pie vind DX) Semen Cire (?) 6 30 10.3 5.0 IoC NOsecece 20 

Avon Park..... 63 32 (e5 4.9 AED Ipe BANU @ eee ca lee |e ol iat Sandy 10 to 15 feet. 
to clay. 

Dore: 10 20 6.0 250 Bd OMIT ache eh sae tant |e eyes ee 

IDO eens 10 32 9.4 3.2 PG Filner RUS a aU ay 

IDO Ree ease) 9 60 25.5 6.7 Wt || INOsocaae 22 | Sandy, 15 or 20 feet 
deep. 

amp aeeae = es 14 48 10.2 3.4 Bho he catisecte sere en SEP 

Tavaresl....... 15 36 8.2 2.4 BF Hu NO meyers lerereeee s 

Manatee....._-. 25 {7 ae I Bo dl bes BY sha eA Se) Ue ae a ete 

Tamipas. S252 (@) 25 ff 22.8 2.8 Oa enon so Cea alban Ves Ac ane 

NV Mersin les o lemme ene gets aummnnee WRG ere sir ete aly Da ae rine en Se sa att Sandy. e 

Beach.1 

St. Petersburg.|......-- 22 AE eyed | OS en ee a | Bente nes Aen eels 08 20 | Hardpan 4 __ feet 
from ground. 

NON AWA Ne eee 35 (Shee) | ae VR a ak ae ep Sandy .10 to 15 feet 
to clay. 


1 Seedling. 


EUCALYPTUS VIMINALIS LABILLIARDIERE (MANNA GUM). 


Manna gum was found at four places in Florida, and only at the 
most northern location, Eustis, had it ever been affected by frost. 
There a temperature of 16° F. caused the withering of some of the 
branches, but the injury was not severe. At none of the other places 
where it was found—Tampa, Miami, and Avon Park—was it ever 
injured by frost. At Avon Park it was planted on deep, ‘sandy 
soil and made its best growth there. One specimen there 15 years 
old had a height of 57 feet and a diameter of 26.8 inches at breast- 
height. Of all the eucalypts tried in Florida, the manna gum has 
proved so far the hardiest species. It can safely be planted within 
the orange range of the State. 

In Canterbury, New Zealand, it withstood temperatures as low as 
20°. It has been grown even at Haddington, in southern Scotland. 
There it withstood for 30 years the winters in the open air, and has 
attained a diameter of 8 feet at the base and a height of 50 feet, 
though it was sheltered from cold winds. 
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In Florida it was found growing chiefly in dry situations, which 
are not the most favorable places for its development. Felix Sahutt 
classes the manna gum with species which prefer moist and even 
swampy situations. For the same reason Naudin recommends the 
species for planting on the seacoast and for the Jandes of Brittany 
and Bordeaux. 

Manna gum varies in growth according to the character of the 
soil. Thus in Brazil, in the plantations of the Paulista Railroad 
Co., trees 4 years old varied in height from 13 to 69 feet, though 
the majority of the trees approached the latter height. 


In Florida the species 


may be recommended as a suitable tree for 


protection of citrus orchards and for decorative purposes. 


TABLE 18.—Eucalyptus viminalis in Florida. 


| 


| 
| Average annual | 


| growth. 
‘Diameter, Killed 
Location. Age. | Height.) breast- | | back by | ideas ae Soil. 
| high. | Diameter, frost. | ature: 
| | Height. | breast- 
| | high. 
Years.| Feet. | Inches. | Feet. Inches. | 
Avon Park!. 12 40 | 21.0 | 3.3 dS INO cies eater Sandy, 15feet deep. 
Ge 15 38 20.0 | a5 ses ees yes ees 
WoL S.2 Ss 15 57 26.8 | 3.8 DG lShe See eel ee eee 
IB ISTS = = e oe 20 | 7d } 30.0 | 3.8 15 | MieS) 25 2a ee eee 
Tampa.....---- 25 69 23.0 | 2.8 EO ENGts ttle eee 
iD Yee eee sa 26 | 52 18.2 2.4 5 |g) Wee ee (ere ee 
Maiamiiies Ceara Seek 40 7s eae meat, Ree rene cCLEH [pani en ee al ieee eee 


1 Seedling. 


SPECIES SUITABLE FOR VARIOUS SITES. 


Within their climatic 
may be further divided 
as follows: 


Where the water is fresh: 
On moist or wet lands— 

cornuta. 

robusta. 

rostrata. 

rudis. 

saligna. 

viminalis. 

fresh soils— 

citriodora. 

globulus. 

marginata. 

polvanthema. 

resinifera. 

siderophloia. 

tereticornis. 


O 


PES ee ese oe 


c 


range, the species now growing in Florida 
as to their soil and moisture requirements, 


Where the water is fresh—Continued. 
On dry soils— 
E. crebra. 
EK. gunnii. 
On limestone soils— 
I. cornuta. 
E. resinifera. 
Where the water is slightly brackish: 
On moist or wet lands— 
E. robusta. 
E. rostrata. 
E. viminalis. 


Jo ee 


1“ Tes Eucalyptus.” 
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FEASIBILITY OF COMMERCIAL PLANTING UNDETERMINED. 


Some species of eucalypts are undoubtedly adapted to the climatic 
conditions of the southern part of Florida. This adaptability is 
- well shown in the large sizes which the trees attain within a com- 
paratively short time, their comparative freedom from frost injury, 
and the relative ease of propagation. The species which appear 
especially well adapted to the climate of Florida, as far as the 
observed specimens indicate, are 1’. resinifera, rostrata, viminalis, 
robusta, and tereticornis. It would be unsafe, however, on the basis 
of the individual trees examined—and most of the eucalypts planted 
in Florida are either single trees or single rows planted as wind- 
breaks—to make definite recommendations as to the advisability 
of planting these species on a commercial scale for the production of 
saw timber, ties, poles, or similar products, because the rate of growth 
in commercial plantations would probably not be so rapid as that of 
open-grown trees. A tree may be a success as a shade tree or in a 
windbreak, yet the expense connected with growing the trees, their 
form when grown in a new region, and the impossibility of foretelling 
market demands, may make them of doubtful value for commercial 
planting. The advisability of planting eucalypts on a large scale for 
commercial purposes can be determined only after the methods and 
costs of planting have been ascertained by trial. The facts thus far 
obtained prove only that portions of Florida are climatically suit- 
able for growing certain species of eucalypts. What is needed next 
is to determine what are the best methods of planting and growing 
eucalypts, how cheaply such plantations can be made, and what may — 
be the returns on various soils. To ascertain these facts, species must 
be planted, not as single trees or even as windbreaks, but as forest 
stands several acres in extent, by different methods of planting, and 
with different methods of cultivation. 

Other species which were found in Florida, such as 2. citriodora, 
globulus, and marginata, may prove suitable to the climatic and soil 
conditions of certain sections of Florida, but they have not yet been 
planted in sufficient numbers, even as single trees, to justify definite 
conclusions as to their possible future usefulness. Still more un- 
certain are such species as /’. saligna, siderophloia, cornuta, gunnit, 
and polyanthema. There are very few trees of these species in 
Florida, and since most of these trees have not yet reached the seed- 
bearing stage their botanical identity could not be completely estab- 
lished. No judgment can be formed as to the suitability of these 
species until more of them have been planted and tried. 

On the whole, the planting of eucalypts in Florida is still in the 
experimental stage; it has not yet reached a point where it can be 
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taken up commercially and developed on a large scale. The sooner 
the unsystematic introduction of eucalyptus is replaced by systematic 
and definitely planned experiments, the sooner will the planting of 
eucalypts in Florida be placed on a solid foundation. 

Again, the commercial planting of eucalypts in Florida is radically 
different from what it is in southern California. In California, 
until recently, eucalypts have been grown chiefly to supply the de- 
mand for fuel wood, which, in a country where hardwood trees are 
scarce, brings a good price. In Florida there is no present demand 
for the introcuction of a new tree for fuel wood. It is doubtful 
whether wood grown in plantations could compete in price with the 
abundant supply of native timber. The sole inducement for growing 
eucalypts on a commercial scale would therefore be to produce ties. 
poles, piles, saw timber, and posts, which the native species can not 
produce as quickly and cheaply. But to furnish such products 
plantations would have to be allowed to grow for a longer time than 
is usual with the eucalyptus groves planted for cordwood; and the 
longer the period during which the trees must be grown before they 
can be cut the greater is the danger from severe frosts. The financial 
loss from a freeze in Florida may, therefore, be much greater than in 
California, where small-sized timber can be marketed. 

Disregarding the risk of freezing, and assuming that the species 
planted would do as well in Florida as in Brazil or California, the 
wood of eucalyptus would be entirely new on the market, and might 
not find a ready sale on account either of its weight, the difficulty 
in handling and seasoning it, or the consumer’s lack of knowledge of 
its qualities. The reputation of eucalyptus wood is based chiefly on 
the wood obtained from mature timber of some such species as Jarrah 
and Karri, imported from Australia, which unquestionably furnishes 
a high grade of hardwood for lumber and structural purposes and 
brings a high price in the market. But the trees from which this 
- wood is obtained are from 200 to 400 years old. Whether the 
eucalyptus trees grown in Florida would yield valuable wood if cut 
when still very young is a question which can be determined by actual 
experiment. There are many instances of woods which enjoy a high 
reputation when grown under natural conditions in their native 
home, but when produced under different conditions in a foreign 
country are difficult to market. One of the most striking examples 
is white pine (Pinus strobus). The lumber from American-grown 
large virgin timber had earned a very high reputation in Germany 
and Austria, so this pine has been extensively cultivated abroad; 
but when managed on a short rotation, as most of the forests are 
managed abroad, it produced only sapwood. With this treatment it 
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has proved inferior to the native Scotch pine, and is not readily taken 
by lumbermen or wood users. 

On the other hand, if the species which may be well adapted to 
Florida can be economically planted and grown on a large commer- 
cial scale, and will yield durable ties, posts, and piles at an age. at 
which the native species hardly reach sapling size, they will prove 
of the greatest economic value to the State. There are large areas 
in Dade, De Soto, Lee, Hillsboro, Pasco, Hernando, and Sumter 
Counties which at present are not in a high state of productivity, but 
could be made to add to the forest wealth of the State if thorough 
experiments prove that eucalyptus growing on them would be eco- 
nomically successful. The eucalypts would also form most efficient 
windbreaks, which, if properly arranged, would be of great benefit 
to the citrus interests of the State. 


METHODS OF PLANTING MOST SUITED TO FLORIDA CONDITIONS. 


A discussion of methods of planting eucalyptus in Florida must 
necessarily take the form of general suggestions, rather than of exact 
directions based on actual experience. Owing to the different con- 
ditions of climate, topography, and soil, the time and the methods 
of planting must deviate in many essentials from those in southern 
California. One phase of the planting operations, however, namely, 
the raising of seedlings from seed, has been highly developed in 
California and can be followed to advantage in nearly every particu- 
lar in Florida. Detailed description of this work may be found in 
several publications of the State forester of California.t A brief 
summary of the essential points will suffice in this place. 


RAISING OF SEEDLINGS. 


Kucalyptus is usually propagated by means of seed, but inasmuch 
as the seed is very small and is too expensive for broadcast sowing, 
even if this were otherwise feasible, seedling stock grown in flats is 
mainly used. 

The delicate eucalyptus seedlings can not be safely transported 
for long distances. If satisfactory stock is to be obtained, it must 
therefore be grown in Florida either by the prospective planter or 
by nurserymen who know how to handle it. With eucalyptus stock 
raised in the same manner and sold at the same price as horticultural 
stock the profitable commercial planting of eucalyptus is not pos- 

1 Cireular 2, California State Board of Forestry, ‘‘A Handbook for Hucalyptus Plant- 


ers;’’ Bulletin 196, California Agricultural Experiment Station, ‘‘ Hucalyptus in Cali- 
fornia,” 
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sible. The season of propagation is different from that of horti- 
cultural stock, and the seedlings grow so fast that unless they are 
disposed of within about six months they become too large to be 
handled economically and are a dead loss, except for the few that 
may be sold singly or by the dozen for ornamental planting. For 
commercial planting they must be had by the thousand, since about 
one thousand trees are required to plant one acre. 

When only a few trees are to be planted, it 1s cheaper to buy nur- 
sery stock, but for large plantations it is always cheaper and usually 
more desirable to raise the seedlings. Few nurseries are prepared to 
fill large orders for a particular species, and prohibitive prices are 
asked. 

The seedlings may be grown in the open in Florida, if in a protected 
place. Seed beds should be protected from birds and animals by 
means of three-fourths inch mesh wire netting around all sides and 
over the top of the beds. For regulating the hght and moisture 
conditions screens made with a framework of lath and covered with 
coarse cotton cloth or with lath spaced a lath’s width will be most 
useful. These may be easily and cheaply constructed and have the 
advantage of being light and easily handled. When there is too 
much light and the young seedlings are apt to dry out the screens 
should be laid over the beds, but on damp, cloudy days they should 
be removed so as to give free circulation of air and lessen the ability 
to “ damping off.” 

For raising seedlings on a larger scale, however, a lath house that 
affords protection from frosts in winter and from excessive sunlight 
in summer, as well as from birds and animals, is an advantage. In 
southern California it has been found that the best sort of lath house 
is constructed of a framework of 2 by 4 inch scantlings securely 
fastened to corner posts. The laths are spaced the width of a lath 
apart and nailed on this framework diagonally. The lath house is 
high enough to allow the workmen to stand erect in it, and has a 
door at each end wide enough to admit a wheelbarrow. A structure 
of this sort 30 by 70 feet is large enough for 50,000 seedlings, and 
one 60 by 60 feet will shelter about 100,000 seedlings, with ample 
room for paths. 

The best soil for seedlings is a sandy loam consisting of two parts 
of leaf mold and one part of coarse sand. Shallow boxes, called flats, 
which are constructed of half-inch boards, preferably heart cypress, 
in rectangular shape about 24 inches long, 78 inches wide, and 4 
inches deep are used as a seed bed. They have enough small holes 
in the bottom to allow free drainage, and are filled to within half an 
inch of the top with the finely pulverized soil previously prepared, 
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and the seed is distributed broadcast in an even and uniform layer 
and covered lightly with pure sand to a depth of not more than one- 
fourth of an inch. After this the flats are kept moist, but not wet, 
and partly shaded, till germination takes place, which usually is in 
from one to two weeks from the time of sowing the seed. 

The most critical time is just after the seedlings have germinated. 
At this period they require great care and particular attention to the 
amount of water given them, because they are apt to be attacked by 
a fungous disease known as “ damping off.” Conditions favorable to 
this disease are produced by an excess of moisture and lack of a free 
circulation of air. On the other hand, lack of sufficient moisture will 
cause them to dry out and wither. In either case the young plants 
die. The rule is to keep the plants moist, but not wet; to water often, 
but sparingly. | 

After the seedlings have reached a size of from 2 to 4 inches they 
are transplanted to other flats with a little stiffer soil, in regular 
rows about 2 inches apart each way or, preferably, in paper pots. In 
the former case there will be 108 plants to each flat; in the latter case 
if 3-inch pots are used, only 48 plants to each flat. Having the plants 
in the flats or pots makes handling much easier, both in the nursery 
and in field planting, and also facilitates the counting of the stock. 
The transplanting into flats or pots is best done on a rainy or cloudy 
day, for the roots of the young seedlings are very delicate and are 
killed if they become dry. After being thus transplanted the plants 
are kept from drying out by shading for a few days. 

In from four to six months from the time the seed is sown the 
trees attain a height of from 5 to 20 inches, and are ready to be set 
in their permanent places in the field. About 12 inches is a good size 
for planting. If the seedlings are kept in the flats too long the 
roots become pot-bound and growth is interfered with. The flats must 
always be kept well weeded. 

In California, if the planting site is dry, the plants are hardened 
by being gradually accustomed to more sun and air and less water. 
In Florida this will probably be unnecessary in most cases. Trans- 
plants should always be thoroughly watered for two or three days 
just before they are set out in the field. 

Tn order to raise the proper amount of seedlings for a given area 
it is necessary to know how much seed to buy. There are a great 
number of eucalyptus seeds to the pound, and the germination per- 
centage of fresh seeds is high. 

The figures in the following table, published for the first time, 
give the number of seeds per ounce of 14 different species, as obtained 
by count in the Forest Service. 
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TABLE 19.—Number of eucalyptus seeds to the ounce. 


ans for Plants for 
eld plant- field plant- 

Name of species. pecds Der ing from Name of species. meds De ing from 
: 1 ounce of oa 1 ounce of 

seed. seed. 

Number. Number. Number. Number. 
Hvamyedalinassc.s..c-: 6,600 132081 eB een ChOCORY Seem cee eee 910 180 
HCitriodorasseeri eee 8, 484 IL; OO? ||ABio ClO WE ee oS casesebeese (G5) Simca. upeaene ee Fy ae 
IWCORNUtaee see see eens 6,120 12209) peep ani culo taseeesseceerer 800 160 
Wy COLYTOCAly xa 2/ se eye ese 12, 500 PERN ie OWN Bacccgocosodacoas 1,908 400 
E. diversicolor...........- 1,770 BAD Lis MOST oe a 25, 000 5,000 
Bclobultissss- nea. eee 4,200 SOOK |e resimifenra sss arneee (CD SS al ees tes apnea 
Di, booms eS Ab ue esdadeoes 14,130 2830) || E. tereticornis: 222-22. -- 1,412 280 
Heanarcinataspeescc cease 4,600 O20 NRE anvaln in aliseee eee eee ‘ 15, 800 3,160 


1 Seeds indistinguishable from chaff, over 30,000 per ounce. 


In small quantities the price of seed varies from 50 cents per ounce 
for species like /. globulus to $2 per ounce for species like /’. ctrio- 
dora. On a general average $1 per ounce will be a.safe estimate of 
the cost of the seed. 


TIME OF PLANTING. 


In California there are distinct wet and dry seasons, and planting 
is usually done from the end of the winter rainy season, late enough 
to escape frosts, to June and July. 

In Florida, however, the season may be extended under different 
conditions over nearly all the year, except the three winter months 
of December, January, and February, in which frosts are most likely 
to occur. 

For planting on dry situations it is best to raise the seedlings 
under protection in the winter, beginning about September or 
October, and to do the field planting late in February or early in 
March, just as soon as the danger from frost is over. This is also 
best in the case of very frost-sensitive species in order to allow them 
to have a longer vegetative period, and consequently to be better able 
to resist the possible low temperature of the following winter. 

In the southern part of the peninsula, however, and on situations 
where there is danger of an overabundance of water during the sum- 
mer months, and with the species which are least frost sensitive, the 
seedlings may be grown in the open during the spring and summer 
months and planted in the field early in the fall, soon after the rainy 
season is over and as soon as the surplus water in the soil has dis- 
appeared. Experience in Florida has shown that the roots are likely 
to rot because of the heat and excess of water in the ground if the 
seedlings are planted on wet sites in the summer without giving time 
for the roots to become well established before the rains begin. 
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FIELD PLANTING. 


Preparation of the planting site-——The first and most essential 
thing in establishing forest plantations of any kind is the protection 
of young stock from fire and animals. Unless these can be kept out, 
it is worse than useless to expend time and money in planting. 

It will usually be necessary to inclose the area by means of some 
sort of fence, to post notices warning against trespass, and to plow 
lines around the plantation. If the area is large, it should be sub- 
divided into smaller areas or blocks by plowing or burning lines of 
division. 

Experience has proved that it 1s of great advantage to the planta- 
tion if the ground has been previously cultivated and some agricul- 
tural crop has been raised on it. Under these conditions more rapid 
and more uniform growth may be expected. Moreover, the use of the 
land for an agricultural crop for the first two or three years, even 
after the eucalypts are planted, brings some return, and thus decreases 
the cost of the plantation, besides keeping the ground cultivated and 
clear of weeds. In preparing the ground, machine cultivation is the 
most economical wherever practicable, and the land should be plowed 
and harrowed or disked. 

Where preliminary cultivation of the ground is impossible because 
of roots or stumps, or inadvisable because of labor conditions, the pit 
method of planting should be adopted. The holes should be about 
20 inches square and deep enough to accommodate the longest. roots. 
They can be made with a spade or mattock. The top soil is used first 
to cover up the roots. On stiff or previously uncultivated soils the 
holes should be made some months before planting and be allowed to 
he fallow, but in loose, sandy soil they can be made at the time of 
planting. | 

Planting.—When the seedlings are from 10 to 20 inches high they 
are ready for field planting. It is then that the advantage of using 
pots is appreciated, for since the roots of the young plants are very 
sensitive and will not stand handling or exposure to the air, they are 
not disturbed in any way by this method, but are planted with the 
paper pot still enveloping them. The moisture in the soil soon causes 
the paper to decay and the roots have no difficulty in piercing 
through it. 

If the plants are in flats, however, great care must be taken in 
lifting them from the flats to the planting holes so as not to expose 
or injure the root system. For lifting the seedlings from the flats ta 
the planting holes a small hand trowel should be used, and each plant 
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should have the enveloping ball of earth still clinging to the roots. 
The earth is then firmly pressed around the roots and stem, taking 
care to keep the plant erect and not to damage the top by pinching or 
breaking it, since this sort of injury may cause branching or even 
death. 

In dry or sandy soil the plant should not be placed with the root 
collar at the level of the surface, but the clump of earth taken up with 
the plant should be placed some 3 or 4 inches below the level of the 
soil to form a hollow for collecting and retaining the rain. On the 
other hand, where there is an excess of moisture in the soil, the best 
results will be obtained by planting the young seedlings on the top 
of a small mound of earth heaped up to a height of from 12 to 18 
inches or along the top ridge of a double furrow. 

On very wet, marshy tracts, instead of making holes, the clumps 
of earth taken up with the plants are packed about with pieces of 
sod. These sods should be inverted, as, for example, with green 
marsh grass, where the vegetable decomposition furnishes nourish- 
ment necessary to the plant and the additional height improves 
drainage conditions. 

Where the soil is at all times wet or moist and the area is subject 
to inundation for at least a portion of the year, as in the Everglades 
region, such species as Z’. rostrata, robusta, and tereticornis should 
be chosen. On the other hand, in localities where the soil is dry and 
sandy and is seldom if ever flooded, such species as /’. corynocalyx 
and resinifera should be selected. Where there is danger from frosts, 
E. viminalis, resinifera, and rostrata will prove most resistant; 
FE. citriodora is the most sensitive to frost. 

It is well, when possible, to select rainy or at least cloudy days 
for planting in the field, and on dry areas the trees should be occa- 
sionally watered after planting until they become firmly established 
in their new environment. 

Spacing.—The spacing will depend on the purpose for which the 
trees are planted, the species, and the quality of the locality as to 
soil and moisture. 

If planted for ornament or for a windbreak, the trees may be planted 
from 10 to 20 feet apart in rows, with the trees of each row opposite 
the centers of the spaces between the trees in the adjoining rows. 
Since the trees grow tall and are usually clear of branches for some 
distance from the ground, a pleasing effect, as well as additional 
protection from wind, is secured by planting on the windward side 
ot the eucalypts species which branch close to the ground. 


1Though all species are susceptible to injury from root drying, #. citriodora (lemon- 
scented gum) is particularly so, and will die if the roots are exposed to the air. Sugar gum 
(E. corynocalyr) develops a strong taproot, and is therefore more difficult to handle than 
other species. It is not advisable to plant any of the species with naked roots. 
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In California, where the plantations have been intended primarily 
for the production of fuel wood, the trees are spaced from 8 to 16 
feet apart in the rows, with the rows usually the same distance apart. 
In Brazil, in the plantations of the Paulista Railway, 13 feet has 
given the best results with the majority of species for the produc- 
tion of ties. With this spacing trees have been produced which at 
4 years of age measured 7.6 inches in diameter. If the trees are to 
produce tall, straight stems, with little branching, close spacing 1s 
necessary, especially in Florida, where, because of the greater danger 
from wind and heavy rainstorms, close spacing, followed in three 
or four years by thinnings, will probably prove most satisfactory. 
Vigorous and thrifty plants may safely be spaced farther apart than 
small and poorly developed specimens. As a general rule, the more 
isolated the tree the more rapid is its diameter growth and the 
greater the volume of wood produced, and the more branchy is it 
apt to become. 

Each species, therefore, must be considered with regard to. its 
- inherent qualities, as well as to the site on which it is to be planted. 
Thus, for instance, /’. globulus and tereticornis, because they branch 
but little in the first years, may be planted about 10 feet apart, and 
if thinned out at the end of the sixth year will furnish a large 
quantity of fuel wood. #. robusta, on the other hand, has a natu- 
rally branchy form, and if planted less than 13 feet apart it will be 
at a disadvantage in the third or fourth year because of the small 
space allowed it. 

On dry soils the trees should be planted closer than on fertile, 
humid soils. In Brazil the trees are spaced 9 feet apart on very 
dry ground, and 12 feet on firmer, damp ground, while on very level, 
fertile tracts or where the ground is marshy, a spacing as wide as 
16 feet gives good results. Comparatively wide spacing gives the 
_ trees the necessary space to grow in and allows room for cultivation 
of the soil to keep down brush and harmful weeds which would 
otherwise compete with the young trees for light, air, and moisture. 
It should be remembered, however, that while too close spacing can 
always be remedied later by thinnings, too wide spacing can be 
remedied only by subsequent planting which is likely to make the 
cost prohibitive, and puts the younger trees at a disadvantage. 

There are many advantages in laying out plantations on a sys- 
tematic and orderly plan. Among these may be mentioned: 

1. Better circulation of air. 

. Uniform light conditions, favoring uniform growth. 
. Equal growing space for the roots. 

. Ease of cultivation. 

. Ease of weeding. 

. Easier filling in of fail places. 
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7. Ease of inspection. 

8. Convenience in making cuttings and thinnings. 

9. Better transportation. 

10. More expeditious performance of all labor. 

Provided these points are considered, the choice of the system of 
spacing is largely a question of individual preference, unless, of 
course, one is limited by the size or form of the tract. or the number of 
saplings at hand. 

Arrangement.—In a plantation the trees in the rows may be so 
arranged as to form squares, rectangles, or triangles. | 

In the square method the distance between the trees in the rows 
is equal to the distance between the rows, and the trees in adjoining 
rows are opposite.. This does not, however, bring each tree at an 
equal distance from each other tree, since the length of the diagonal 
is greater than the length of the side of a square. 

The rectangular method of spacing is simply a modification of the 
square method. The distance between the rows is greater than the 
distance between the trees in the rows. If the trees are opposite 
each other, rectangles are formed; if the trees are opposite the centers 
of the spaces in adjoining rows, isosceles triangles are formed. 

In the equilateral-triangle method the distance between the trees 
in the row is the same, but the distance between the rows is always 
less than the distance between the trees in the rows, and the trees in 
one row always stand opposite the centers of the spaces in the ad- 
joining rows. This method probably has the most advantages. It 
is easy to set and place all the trees at equal distances from each other. 
The most trees can be planted on a given area by this method, and it 
is the most suitable for warm countries and sandy soils, because it 
makes the closest cover. The trees thus planted form regular lines in 
all directions from the point of view of the observer. 

The various methods of spacing may be graphically represented 
thus: 


| ones oO ee @ errs O 1. Lines 
2. C ene O O 
2. Squares. 
Gy aeseons eee O O O O 
3 ia) SEM SwLT er a ncossetesont cod descao cre Accosect icing O 
? ae ie 3. Rectangles or isosceles tri- 
53 - angles. 
Gi ee bY Ge Pec ene ene O 


4, Equilateral triangles. 
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In order to determine the number of plants necessary for any given 
area with the different methods of planting, the following formulas 
will be of use: 


M 


I. When planted in squares © =the number of plants required. 
Il. When planted in rectangles - =the number of plants required. 


Ill. When planted in triangles - times 1.115=the number of plants 


required. 
S=Number of square feet of the area to be planted. 
d=Number of feet of spacing from plant to plant in the row. 
e= Number of feet between rows. 
For example, 1 acre=43,560 square feet. 
If the square method is chosen and a spacing of 6 feet determined 


5 
upon, then the number of plants required= 4;- 
Or substituting the real value in the formula: 


43560 435560 
Cae =1,210 plants. 


Staking.—Experiments in Brazil have shown that in moist tropical 
countries the root system of the eucalyptus is superficial where the 
trees are planted in very wet situations. In part this is because there 
is at all times an abundance of moisture close to the surface, so the 
roots do not have to go far in search of water. 

In places exposed to severe gales or heavy rains the plants are apt 
to bend, and staking may be advisable. Staked trees, however, are 
apt to grow tall and spindling and to lack the resistant fiber that is 
developed by the mechanical action of the wind. Almost any kind of 
~ wood will furnish stakes. The trees should be loosely tied to the 
stakes with straw, tape, or soft cotton string. Supports add to the 
expense of the plantation, and unless they are treated with some 
antiseptic preservative, they soon rot and may be the means of intro- 
ducing injurious insects or fungi. 

In Florida it will, as a rule, be advisable to plant closer, or to grow 
some agricultural crop between the rows, instead of staking. 


COST OF PLANTING. 


There are no exact figures as to the cost of planting eucalyptus in 
Florida. In California, however, extensive commercial plantations 
have been made, and some idea of the cost may be obtained from the 
experience there. In that State, from $15 to $50 per acre, with an 
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average, under ordinary conditions, of about $25 per acre, has been 
the usual cost. A number of California nurserymen make a specialty 
of raising eucalyptus stock and quote prices of from $8 to $30 per 
thousand, varying with the species and the size of the trees. Home- 
grown stock may, however, be easily raised at a cost of about $5 per 
thousand. | 

The cost of planting in Florida should in most cases be less than 
in California, if planting stock can be obtained at a reasonable price. 
The two principal expenses of planting are the amount of prepara- 
tion necessary for the area and the cost of the planting stock. The 
first will vary with each particular tract. But, under ordinary cir- 
cumstances in the loose sandy soils of Florida, very little preparation 
of the site will be necessary. Where grubbing out of palmetto is 
contemplated, this item will be larger. 

The cost of the seedlings will also vary considerably, and if the 
seedlings are home grown the price per 1,000 will decrease in direct 
proportion to the number of the seedlings used. The cost of planting 
per acre will, of course, vary with the number of seedlings used to 
the acre; in other words, with the spacing. 

When only a small area is to be planted, it will probably be more 
economical to procure the stock from some reliable nurseryman, pro- 
vided it can be bought at the price of forest nursery stock. If large 
plantations are undertaken, however, it is much better, as well as 
cheaper, to raise the stock at home, because in Florida the nurserymen 
can not now supply this stock at a reasonable price. The cost may 
thus be greatly reduced, and the entire cost of planting under ord1i- 
nary conditions should not exceed $15 to $20 per acre if home-grown 
stock is used. 


OTHER EUCALYPTS WHICH MAY BE SUITABLE TO FLORIDA. 


Besides the species found growing in Florida, many of which were 
not suited to the localities in which they were planted, there are a 
number of other species which, if introduced under proper conditions, 
might prove successful there on account of thé similarity of the cli- 
matic conditions in their range in Australia to those of Florida. 

In the selection of these species only those have been chosen that 
produce large trees and whose wood is useful for other purposes than 
fuel. 

There are, of course, a number of subalpine species, such as £. 
alpina, coccifera, coriacea, stuartiana, and vernicosa, which, while 
they could doubtless endure the temperatures even of the northern 
range in Florida, are often mere shrubs or low trees about 20 feet 
high and of no value except as forest cover for the protection of slopes 
or watersheds, and for this reason are of no use in Florida. 
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These trees are only suggested for trial, since no specimens of 
them were found on which to base any conclusions as to their suita- 
bility there. In fact, all eucalyptus planting in Florida, for the 
present at least, should be only on a small scale and conducted rather 
as an experiment for the purpose of determining the best species for 
planting there and the various conditions of sites and soils best suited 
to these species. Future experiments should, however, be conducted 
on a more systematic basis than they have ever been in the past. 
When some definite data become available on these points, then 
the economic conditions must be considered, and these will in the end 
determine the advisability of planting eucalyptus on a commercial 
scale in Florida. 

With the foregoing points in view, the following are among the 
best species not already mentioned: 


Hucalyptus acmenoides Schauer (white mahogany). 


Hucalypius 
EHucalyptus 
Hucalyptus 
Hucalyptus 
Hucalyptus 
Hucalyptus 
Hucalyptus 
Hucalyptus 
Hucalyptus 
Hucalyptus 
Hucalyptus 


These and the 16 already discussed havé been arranged in Table 20 


amygdalina Labill (giant eucalyptus). 
botryoides Smith (bastard mahogany). 
corynocalyx Mill (Sugar gum). 
eugenioides Sieber (white stringy bark). 
gomphocephala Benth (tooart). 
maculata Hooker (spotted gum). 
meliodora Cunningham (yellow box). 
microcorys EF. v. M. (tallow wood). 
obliqua V Heritier (messmate). 
paniculata Smith (white iron bark). 
pilularis Smith (black butt). 


for convenient reference. 


44 


EUCALYPTS IN FLORIDA, 


TABLE 20.—Eucalypts suitable to Florida; their growth and uses . 


Name of species. 


E. acmenioides, white 


mahogany. 
E. amygdalina (var. reg- 
nans), giant eucalypts. 
E. botryoides, bastard 


mahogany. 


E. citriodora, lemon- 


scented gum. 


HyeCOrnutay Yiaesnses = 


E. corynocalyx, sugar 
gum. 


E. creba, narrow-leaved 
ironbark. 


E. diversicolor, Karri. .-- 


E. eugenioides, white 


stringy-bark. 
E. globulus, blue gum.... 
E. gomphocephala, tooart 


E. gunnii, cider eucalypt. 


E.maculate,spotted gum. 
E. marginata, jarrah... 
E. meliodora, yellow box. 


E. microcorys, tallow 


wood. 


E. paniculata, white 
iron bark. 


Quality of timber. 


Heavy, hard, and clear, 
but not durable in the 
soil. 


Splits easily, moder- 
ately hard, will float 
in water, not durable 
in ground. 


Close-grained, sound, 


and durable. 


Tall, straight tree, flexi- 
ble, strong, and dur- 
able except sapwood. 


Very heavy, hard, 
tough, and elastic. 


Hard and durable in 
soil; warps but little. 


Hard, tough, and elastic; 


durable in soil. 


superior 


Very dense, 
tough, 


timber; hard, 
and elastic. 


Splits easily; easily 
worked; not very 
hard; strong and dur- 


Hard, heavy, 
and durable. 


strong, 


Very heavy, tough, and 


strong: difficult to 
split. 
Usually crooked; not 


durable in ground. 


Tough and durable; 
bends easily. 


Hard, dense, and very 
durable. 


Hard, tough, and dura- 
able. 


Heavy and strong; pale 
yellow to brown; very 
durable; does _ not 
shrink or burnreadily. 


Straight grained, easily 
split; second class as 
timber, but good for 
rails and shingles. 


Very dense, hard, and 
durable. 


Chief uses. 


Fuel and general pur- 
poses except under 
ground. 


Carpentry, shingles, pal- 
ings, rails, shipbuild- 
ing. 


Ornamental tree, wheel- 
wrights, shingles, 
fencing, fuel. 


Paving, vehicles, fenc- 
ing, carpentry. 


Windbreak, vehicles 
and implements, boat 
ribs. 


Forest cover, posts and 
ties, lumber, fuel. 


Posts, ties, poles, piles, 
vehicles, and bridges. 


Lumber, wheelwrights, 
paving, shipbuilding, 
ties, fuel. 


Lumber, rails, posts, 
bark for roofing, mats, 
and strings, leaves for 
oil. 

Forest cover, fuel and 
oil, windbreaks, lum- 
ber. 


Timbers, shipbuilding, 
bridges, and docks. 


Forest cover, fuel, and 
charcoal. 


Paving, vehicles, imple- 


ments, planking, and 
rails. 


Timber, piles, and ties; 
kino. 


Spokes, rollers, cogs, 
heavy framework, 
poles, posts, and fuel; 
for honey. 

Building material, pav- 
ing blocks, posts, rails, 
ties, vehicles. 


Rough lumber for build- 
ing; fuel. 


Beams and building ma- | 


terial, vehicles, ties, 
and posts. 


Size and rate of growth. 


80" highs’ id. bs ht: 
rapid growth, tall. 


400’ high, 35’ d. b. h.; 
very large and tall; 
not very rapid except 
on rich, fertile soils. 


75’-100' high; 6’-8’ d.b.h.; 
finally tall, growth 
rapid when young. 


Tall, straight, tree grows 
to large size, some- 
times 60’-100’ in 10-15 
years. 


Usually not of great 
height; rapid growth. 


50’-150' high; 5’-6’ d.b.h.; 
rapid growth; tall and 
straight, little taper. 


Slender and_ straight; 
maximum height 90’; 
maximum d. b. h. 3’. 


100’-350’ high;  6/-20’ 
d: be hs “tall, sand 
straight, fairly rapid 
growth. 

150’-200’ high; tall, large 
tree, pyramidal form. 


Large tree, rapid growth. 


100’-120’' high; 37-4’ 
d.b.h.; large,symmet- 
rical tree; fairly rapid 
growth. 

Usually small, often 
dwarfed, branchy, and 
irregular. 


90’ high; 3’ d. b. h.; tall 
and straight; moder- 
ate celerity. 


Very large, tall, and 
slender; often two- 
thirds clear length. 


Medium size, rather 
spreading; maximum 
height, 250’; maxi- 
mum d. b. h., 6’-8’. 

Fine timber tree; maxi- 
mum height, 300’; tall 
and straight. 


Tall and very rapid 
growth; maximum 
height, 300’; maxi- 
mum d. b. h., 10’. 


Small to medium size, 
maximum height, 100’. 
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under native conditions and their possible range in Florida. 


Climatic requirements. 


Absolute maximum, 
113°; absolute mini- 
map 222 207-607 
rainfall. 

Victoria and New South 
Wales: Endures low 
temperatures, but not 
dry heat. Absolute 
minimum, 3°; average 
maximum, 70°. 

Absolute maximum, 
102°; absolute mini- 
mum, 25°; rainfall, 20” 
per annum. 

Queensland: Average 
maximum, 101°; aver- 
age minimum, 265 

rainfall, 20/’-50’7. 


Absolute maximum, 
116°; absolute mini- 
mum, 23°; does well 
even in exposed situa- 
tions; rainfall, 25/7. 

Absolute maximum, 
116°; absolute mini- 
mum, 27°-30°; abso- 
lute minimum, 20°- 
35° in California. 

Absolute maximum, 
113°; absolute mini- 
mum, 22°; rainfall, 
40’’-60’’. 

Absolute maximum, 
105°; absolute mini- 
mum, 27°-30°; rainfall, 
30’’-40’’. 

Absolute maximum, 
110°; absolute mini- 
mum, 3°-20°; 40’’"-60’’ 
rainfall. 

Absolute maximum, 
106°; absolute mini- 
mum, 17°; rainfall, 
20’’-607’. 


Absolute maximum, 
105°; absolute mini- 
30°; rainfall, 

40’’. 

Absolute maximum, 
103°; absolute mini- 
mum, 3°-20°; rainfall, 
40’’-60’’. 


Absolute maximum, 
104°-105°; absolute 
minimum, 21°; rain- 
fall, 30’’-50’’. 

Absolute maximum, 


115°; absolute mini- 
mum, 27°; rainfall, 
20’’-30’’. 


Averagemaximum, 
107°; average mini- 
mum, 20°; rainfall, 40.’” 


Average maximum, 
Inaes average mini- 
mum, 25°; rainfall, 
40/60" uniformly 
distributed. 

Averagemaximum, 
105°-110°; average 
minimum, 14°-20°; 
rainfall, 50’’. 


Averagemaximum, 
109°; average mini- 


ee 


am 
5 
5B 


mum, 29°; rainfall, 60’. 


Soil requirements. 


Prefers damp soil; grows 
well on sand or clay. 


Moist or swampy situa- 
tion with average 
moisture in soil. 


Sandv localities close to 
seacoast; prefersmoist, 
sandy tracts near coast 
or in river bottoms. 

Prefers fresh or moist 
but not wet soils. 


Prefers moist soil; will 
make fair growth in 
poor sand. 


Profits by moisture but 
will endure drought. 


Content with poor soil. - 


Does best near coast on 
granite soils. 


Sandy soil or low, humid 
regions. 


Very varied; does best 
on deep, fresh soils; 
shuns impervious sub- 
soil and calcareous or 
brackish soils. 

Always on _ limestone 
formation and near 
seacoast. 


Larger trees on dalliial 
flats. 


Grows on ridges and 
poor soils in coast dis- 
tricts. 


Great variety of soils, 
but prefers fresh or 
moist but well-drained 
situations. 

Prefers fertile soil, but 
will grow on poor soil 
and hillsides. 


Sandy country and coast 
side of the ranges. 


Grows on poor, stony 
ranges and there ob- 
tains large size, or on 
tight, barren, sandy 
soilsifnot subjected to 
prolonged drought. 

Poor ridges New South 
Wales and along the 
coast, but makes best 
growth on moist soils, 


Remarks. 


Very frost resistant... .. 


Roots extend upward 
like the fig; protec- 
tion essential. 


Best adapted to low- 
lying, semitropical 
countries. 


Endures much rain but 
is also drought resist- 
ant. 


Prefers moist climate; 
quite frost resistant; 
does not endure dry 
heat. 

Will not endure dry 
heat. 


Dwarf form of this spe- 
cies grows at altitudes 
of 4,000-5,000 feet in 
Australia, and is quite 
frost hardy. 


Coast plains and foot- 
hills. 


Will not endure drought 
or extreme heat. 


Region for planting in 
Florida. 


Merritts Island to Tampa 
and south. 


Southern Brevard, De 
Soto, and Manatee 
Counties, and south. 


Dade, Lee, and Monroe 
Counties. 


Palm Beach, Dade, Mon- 
roe, and Lee Counties, 
and north along coast 
to Tampa on west and 
Juno on east. 

Do. 


Palm Beach, Dade, Mon- 
roe, Lee, De _ Soto, 
Manatee, and southern 
Brevard Counties. 

Fort Myers to Miami ip 

. warm coast regions- 


Brevard, Orange, Lake 
Sumter, and  Her- 
nando "Counties, and 
south. 

Dade, Monroe, and Lee 
Counties, and possibly 
a little farther north. 


Dade, Monroe, and 
southern Lee Counties, 
and along west coast to 
Hillsboro County. 

North to Eustis. 


Brevard, De Soto, and 
Manatee Counties, and 
south. 


Palm Beach, Dade, Mon 
roe, and Lee Counties. 


Southern Brevard, south- 
ern De Soto, and Mana- 
tee Counties, and south 
along coast. 

Dade, Monroe, Lee, and 
Manatee Counties. 


Whole range north to 
Eustis. 


Southern Dade and Mon- 
roe Counties. 
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EUCALYPTS IN FLORIDA. 


TABLE 20.—Eucalypts suitable to Florida; their growth and uses 


Name of species. 


E. pilularis, black butt - - 


E. polyanthema, Aus- 


tralian beech. 
E. resinifera, red mahog- 
any. 


E. robusta, swamp ma-- 
hogany. 


E. rostrata, red gum..... 


Quality of timber. 


Chief uses. 


Hard, strong, and dura- 
ble in ground. 


Heavy and hard........ 


Strong. hard, and dura- 
ble. 


Reddish, hard to split, 
pete, but very dura- 
e. 


Hard, strong, and dur- 
able; difficult to sea- 
son. 


E.rudis, flooded gum..... Not much known. Du- 


EB. saligna, New South 
Wales blue gum. 


. Siderophloia, 
broad-leaved iron bark. 


E. tereticornis, gray gum. 


E. viminalis,manna gum. 


rable in soil; posts in 
California. 


Pale red, straight grain, 
and easy to work. 


| Strong, hard, and dura- 
ble. 


| Hard, heavy, and dura- 
ble, inlocked grain, 
red color, durable in 
soil. 


Inferior quality; not 
durable under ground. 


Building material, poles, 


posts, and ties; honey 
producer. 


Fuel, ties, vehicles ....-. 


Lumber, piles, posts, 
ties, paving, shingles, 
ete.; turnery and fur- 
niture; fuel. 

Posts and ties; fuel; 
kino; shade tree. 


Posts, piles, and ties, 
girder wood, paving 
blocks, lumber, and 
fuel. 


Windbreaks, shade tree, 
fuel; honey and oil. 


Shipwrights, wheel- 
wrights, paving. 


Bridges, posts, ties, 


spokes, and fuel. 


Posts, shipbuilding, 
paving blocks, lum- 
ber, fuel. 


Forest cover and wind- 
breaks, and fuel; oil 
and honey, melitose- 
manna. 


Size and rate of growth. 


Medium size to tall and 
slender; maximum 
height, 300’; maxi- 
mum d. b. h., 15’. 


60”. in' 10 -years.--2 =e 


Medium size: spreading 
habit; slow growing. 


Above medium; fairly 
rapid growth; maxi- 
mum height, 250’; 
maximum d. b.h., 16’. 


Medium size, vigorous 
growth when young; 
reproduces freely. 


Lofty, straight stem; 
maximum height, 
100’; maximum d. b. 
h., 6/7’. 

100’ high; 3’-4’ diameter. . 


Medium size and fairly 
rapid growth (2 blue 
gum) in California; 
maximum height, 
1007-160’; maximum 
d. b.h., 57-6’. 

Large tree and rapid 
growth. 
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under native conditions and their possible range in Florida. 


Climatic requirements. 


Soil requirements. 


Remarks. 


Averagemaximum, 
106°; average mini- 


mum, 20°; rainfall, 40’’. 


AverageMaximum, 
116°; average mini- 
mum, 16°; rainfall, 
40’’-60’’. 


Averagemaximum, 


111°; average mini- 
mum, 19°; rainfall, 
40’’-50’’. 


Averagemaximum, 
107°; average mini- 
mum, 25°; rainfall, 
40’’-60’’ (uniform). 


Minimum temperature, 


15°-25°; will endure 
much heat, severe 
drought, and consider- 


able frost. _ 
Averagemaximum, 
116°; ‘average mini- 


mum, 31°; rainfail, 40’. 


AveragemMaximum, 
105°; average mini- 
mum, 20°; rainfall, 
40’’-50’’. 

Averagemaximum, 
110°-112°; average 
minimum, 18°-20°. 


Average maximum, 
104°-110°; average 
minimum, 20°-27°; 
rainfall, 40’’-60/’. 


Averagemaximum, 
110°; average mini- 
mum, 3°-20°; rainfall, 
40’’-60’’. 


Best on fresh, moist, but 
not wet soils. 


Requires good soil......- 


Variety ofsoils. Notin 
stagnant swamps. 


Best near coast in warm 
swampy localities. 
Will grow even where 
occasionally inun- 
dated with brackish 
water. 

Prefers moist soils, river 
banks, and valleys. 


Low flats and banks of 
rivers. 


Variety of soils; prefers 
deep, moist soil. Will 
not endure drought. 


Prefers moisture; does 
not thrivein dry, hot, 
interior valleys. 


Alluvial country or near 
water courses, or warm 
sites near coast. 


Thrives near coast, on 
poor and sandy soil 
and in moist or even 
swampy places. 


Coast regions of south- 
east Australia. En- 
dures neither very 
high nor very low 
temperatures. 

Resistant to extremes of 
heat andcold. Pleas- 
ing shade tree, because 
of blossoms, and a 
good tree for wind- 
breaks. 

Coast-region tree. Re- 
sists white ants and 
will not discolor paint. 
Frost resistant. 

Very free from insect 
damage. Must have 


abundant water in soil. 


Requires sea air. Sub- 
ject to wind breakage. 


Will stand inundation 
for considerable peri- 
ods. Frost resistant. 


In southwest United 
States endures maxi- 
mum, 110°-118°, and 
minimum, 15°-18°. 


Warm coast regions only. 


Kino obtained from this 
species. 


Frost resistant and fine 
decorative tree. 


Requires protection 
from winds. Subject 
to attack of Cicade. 
Frost resistant. Good 
for decorative plant- 
ing. 


Region for planting in 
Florida. 


Brevard, De Soto, and 
Manatee Counties, and 
south. 


All of southern Florida, 
and as far north as 
Eustis. 


Whole range of eucalyp- 
tus in Florida, except 
the Everglades. 


Palm Beach, Dade, Man- 
atee, and Lee Counties. 


Dade, Monroe, Lee, 
southern De Soto, Man- 
atee, and Brevard 
Counties. 


North to Eustis. 


Miami, Fort Myers, the 
Everglades. 


Dade, Monroe, Lee, 
southern De Soto, Man- 
atee, and Brevard 
Counties. 

Dade, Monroe, Lee, 
southern De Soto, Man- 
atee, and _ Brevard 
Counties. Also Ocala, 
Myers, and Tampa. 


Whole range. Gaines- 
ville, Ocala, Tampa. 


